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EDITORIAL NOTES—GAS, &c. 


Electricity Generation by Gas-Driven Plants. 


Ficures derived from actual practice are always to be pre- 
ferred to those of theoretical or experimental genesis. Those 
that are theoretically obtained do not embrace the adven- 
titious losses that occur in practice; and in experimental 
working, the care and watchfulness exercised preclude those 
losses arising. We have had many figures published—the 
plant builders’ figures mostly—regarding the working of 
suction-gas plants; but examination usually reveals that 
the figures are not the over-all costs attaching to such plants 
—something, as a rule, is found missing. In this connec- 
tion, therefore, a paper by Mr. J. F. C. Snell, read before 
the Institution of Electrical Engineers recently, is of more 
than ordinary value. In that paper appears a table of the 
ascertained cost of power per unit of electricity generated 
by private plants driven by engines—supplied with town gas, 
suction gas, oil, and steam—of from 20 to 100 horse power. 
The figures have been collected from users of such plants; 
and Mr. Snell appears to have taken great pains to ensure 
that the figures are reliable. They are not merely test 
figures which afford no real criteria of the commercial 
working of such plants ; but they have a real practical exist- 
ence and significance. In the calculations, an average price 
of 2s. per 1000 cubic feet has been adopted for town gas; 
and in the case of suction-gas engines, the cost of anthracite 
coal has been taken at 22s. per ton and of small peas at ros. 
Water has been charged at an average price of 6d. per 1000 
gallons; repairs and lubricating oils at actual figures; and 
depreciation and interest on capital outlay throughout at 
10 per cent. 

The price of 2s. for town gas, while perhaps it is giving 
for the country through about the average figure now charged 
for town gas supplied for power purposes, is not applicable 
to a majority of the great manufacturing centres where the 
charges for power supply are found to be assembled round 
about ts. 6d. per 1000 cubic feet, with departures from this 
upwards to (say) 2s. and a few in the opposite direction, 
until we get down, in an isolated case or two, to Is. and even 
to11d. When the figures for town and suction gas are con- 
trasted, it is at once obvious that, in the practical working 
of these private electricity plants, 25 per cent. off the price 
quoted by Mr. Snell for town gas would make a great differ- 
ence to the disadvantage of suction gas. With a ro per 
cent. load, the ascertained cost of power per unit of elec- 
tricity, with coal gas at 2s., is 1°423d. ; for suction gas under 
the conditions mentioned, 1°52d. With a 15 per cent. load, 
coal gas, 1°210d.; suction gas, 1'270d. With a 20 per cent. 
load, coal gas, 1'ogod.; suction gas, r‘ogod. With a 25 per 
cent. load, coal gas, 1'o07d.; suction gas, o'goqd. With a 
30 per cent. load, coal gas, o:944d.; suction gas, o*512d. 
With a 50 per cent. load, coal gas, o-7g1d.; suction gas, 
0°625d. With an 80 per cent. load, coal gas, 0°670d.; suction 
gas, 0°514d. Therefore, for low loads up to 15 per cent., 
coal gas at 2s. has an advantage in cost over suction-gas 
plant; and at the higher loads, the value of having gas “on 
“tap,” and being relieved of all capital expense, maintenance 
charges, and the bother attending the suction-gas plants 
should be sufficiently appreciated by the manufacturer to 
induce him to pay a slightly higher price per unit of output 
than is shown by the suction-gas plant. But this, it must 
be repeated, is with gas at 2s. Where gas makers can 
afford to supply at ts. 6d., the positions in the matter of cost 
between the two competitors at the higher loads would 
be reversed. It is pointed out by Mr. Snell that, in nearly 
every case, there is no proportionate charge in the figures 
cited for supervision or general establishment charges, or for 
rating. Between town gas and suction gas in comparison, 
the objection does not stand for much, though the omission 
tells more in favour of suction-gas plant than of town gas on 








tap. The figures, however, are confirmatory of the fact that 
those gas undertakings that can supply at a low profit-bearing 
price per 1000 cubic feet can beat suction-gas plant in con- 
nection with private electricity generating plants. 

3ut Mr. Snell has got himself into hot water for daring 
to publish the fact that private electricity plants driven by 
gas can generate electricity at such low figures. This is 
not atall to the liking of central station engineers, inasmuch 
as, when these figures for private plants are put alongside 
the low and unprofitable charges made for poor loads by 
many an electricity undertaking, it is seen that even then the 
private plant scores; and if profitable prices were charged 
in all cases for electricity, the private plant would beat them 
hand over hand. The central station engineers have tried 
to take the polish off the figures. They cannot absolutely 
deny their accuracy, as they have Mr. Snell’s word for it 
that they are actual figures, and that he took great pains to 
ensure their reliability. The critics surmise that the private 
plants are all quite new, and in the best possible condition. 
But the argument cuts both ways. If private plants depre- 
ciate, so do central station plants. There are gas engineers 
who have been identified with the installation of such private 
electricity plants—some for driving the scattered machines 
about gas-works—who can show that it is not always when 
the plant is brand new, and the troubles of infancy and brief 
experience are factors detracting from the highest possible 
results, that the lowest working costs are realized. Another 
objection of the electricians is that nothing is added to the 
costs for floor space. We are getting into petty fault- 
finding here. The figures (more about which, with some ex- 
amples of electricity charges for power, will be found to-day 
in our “Electricity Supply Memoranda”’) have to be con- 
trasted with the bare charges made by electricity under- 
takings, which charges do not take account of many things 
appertaining to the electricity supply station. Trifles may 
have a small effect; but it is a pity for engineers whose 
own procedure will not stand analyzing to attempt to pick 
holes in a paltry way. The figures have to be accepted as 
worth serious consideration ; and as much was suggested by 
Colonel Crompton, in the discussion on the paper, when he 
said that he knew of a case where a private plant had been 
put in and worked quite successfully close to a London 
electricity station. Under such circumstances, while by 
lip the electricians say (and this denotes their surprise) that 
they distrust the figures for private plants as offered by Mr. 
Snell, they realize full well that such distrust as they really 
possess rests on a more insecure foundation than the figures 
themselves. There is, however, another aspect of this 
matter that did not receive prominence in the paper or the 
discussion. If gas-driven private plants can generate elec- 
tricity for power at such low figures during the working 
hours in industrial establishments, so can such plants serve 
cheaply the large and long-hour consumers of electricity for 
lighting, who are called upon to bear charges for ,current 
altogether out of proportion to the power user. 

Electrical engineers are now faced with a combination of 
circumstances that makes their position somewhat peculiar. 
For ordinary power supply, they are shown that private 
generating plants can, given a low price for gas, generate 
electricity cheaper than the central station can, with its 
distribution and various other costs, profitably supply at ; the 
metallic filament lamps threaten to reduce revenue from 
current for lighting ; those metallic fillament lamps, if trans- 
formers are used and the voltage is reduced to a point 
suitable for, say, 25-volt lamps, will necessitate increased 
costs in providing fresh circuits for radiators and other pur- 
poses ; and in street lighting prices for electricity have had 
to be brought to such figures on account of complaint of 
high cost compared with efficient gas lighting that, as in the 
City of London (ante, p. 83), lighting is being done at cost 
price, and even below if all charges are taken into account. 
Electricians are aware of all this; but it does not follow 
that they are looking the matter fairly and squarely in the 
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face. With a true Micawberian spirit, they are waiting for 
something to turn up; but for many of them that some- 
thing will have to approach disaster before they will be 
disposed to retrace their steps. Their competitors are in 
better case. They have not, as electricity suppliers have 
done by the most singular exhibition of juggling that has 
ever been seen in the world of commerce, reduced their 
margin of freedom to almost, if not quite to, ml; and 
they can thus face the future without any particular sense of 
embarrassment. 


The Coalite Gas Bill Derelict. 


Tue proceedings of the Directors of the Coalite Company 
are as mysterious as ever, and their actions as fickle as our 
atmospheric conditions. The policy of the promoters of the 
Company up to the time of the appeal for capital was to hide 
from the public the little substance possessed to support an 
unchallengeable existence. Then the public were let into the 
wonderful secret vid the Patent Office. The Directors then 
set about purchasing land at what some people consider to 
be prices altogether out of proportion to value; and upon 
these lands they proposed to set up carbonizing works. One 
difficulty in the way of prosecuting the special business of 
producing coalite (for which, according to the promoters’ 
literature, the whole country was agog) was the profitable 
disposal of the gas produced ; and gas companies working 
under statutory obligations evinced unwillingness to com- 
mit themselves to any uncertain business relations with a 
Company whose objects and prospects were purely specula- 
tive. The Directors of the Company, animated by the un- 
charitableness of the gas industry, made a fresh move. A 
couple of months ago, they announced the promotion of a 
Bill in Parliament in the coming session for enabling them 
tosell, in the East-End of London, the gas they were hoping 
to produce at Barking as the result of the pictured extra- 
crdinary public demand for a smokeless fuel, the hypothetical 
yearning of the public for which has considerably shrunk 
since the promoters of the Company did not finger the whole 
of the capital they asked for, and since the underwriters 
became, it is understood, seriously involved. Only two 
months ago the statutory notices of the Coalite Gas Bill 
were published, the Bill was printed, and everything appeared 
in order for it going through, or some stages through, the 
ordinary parliamentary procedure, when, lo! on Tuesday last, 
when the Bill should have come before the Examiners for 
proof of compliance with Standing Orders, there was no 
appearance. Suspicion being aroused, inquiry elicited the 
information that the Bill has been withdrawn; but the state- 
ment has to be qualified by adding “ for this session.” 

Why this withdrawal? Expense has been incurred up to 
the present; and the country being (according to company 
promoters and advertisement articles) so ripe and eager for 
coalite, surely now is the time, and not the future, for con- 
vincing Parliament that the powers sought ought to be con- 
ferred in the public interest. Is the explanation of the with- 
drawal to be found in some working agreement by which the 
inlet-valves of a Gas Company’s holders are to be opened 
for the reception of the gas produced at Barking? We think 
not. Rumour over the Company’s affairs has been busy, and 
has not improved the little public estimation the Company 
had left at the time of the initial steps in the promotion of the 
Bill. If the Directors of the Company have not made some 
such arrangement with a Gas Company, the withdrawal of 
the Bill means a long postponement of active operation so 
far as London is concerned, and a further postponement of 
the fulfilment of the sayings of the prophets, and of the 
realization of the hopes of the shareholders, who, by the aid 
of the promoters’ phantasmagoria, saw boundless wealth at 
the end of speculation. 

Perhaps, however, rumour of a few weeks ago in the 
City is right, that the condition of the internal affairs of the 
Company has spread bitterness through the directorate, and 
that to apply the description of “happy family” to them 
would be a misuse of terms. To the end of this state of 
affairs, rumour had attached a cause, and it is that the Board 
have got into a financial cul de sac. We give the information 
for no more than rumour is worth. It is to the effect that 
the original Syndicate did most of the underwriting, and 
that they are not now displaying any willingness to further 
take up the obligations which the reluctance of the public 
imposed upon them. It will be remembered that, at the 
statutory meeting of the shareholders in September last, 
the Chairman was somewhat vague in his references to 





the position of the underwriters. He stated that they had 
to take up some of the shares ; that they had already paid a 
large sum of money; and that he had no doubt they would 
pay what more was required. Well, report says that the 
Chairman, if he were replying to the same question now, 
would have to frame the last part of his answer in contrary 
manner, and would have to confess that cash at the bank is 
to-day a necessity rather than a superfluity of the Company. 
We do not care, as a rule, to rely upon rumour; but the 
Directors and officials of the Coalite Company have always 
preferred to cloak their proceedings in mystery, and keep 
the Press—technical and public—at arm’s length, so that we 
know it is no use applying to them privately for information 
as to the cause of the withdrawal of their Bill. Therefore, 
we can only assume there is a probability of this withdrawal 
and current talk as to a financial tightness through the 
imputed laxity of the underwriters in providing funds having 
some intimate association. If it is not so, the Directors are 
welcome to the use of our columns to deny it, and to support 
their denial by publishing the names of the underwriters, 
the payments they have already made, and the amounts for 
which they committed themselves. We have no hope of the 
Directors responding to this ; but the offer is made for their 
acceptance or rejection. Meanwhile, they have abruptly 
removed from the Private Bill programme of the session 
one of the (to the gas industry) most attractive items. Per- 
adventure they are wise. 


An Illuminating Power Test Twice Removed 
from Modern Conditions. 


It was not a great victory that the Chiswick District 
Council obtained over the Brentford Gas Company in the 
Acton Police Court last Tuesday; for it is perfectly easy 
for anyone conversant with the questions involved to put 
his finger on the weakness of the success. It was a victory 
procured by the aid of an antiquated and (according to 
modern ideas) inefficient test-burner, and an antiquated 
notion as to the fitness of unrefined conditions in photo- 
metrical work. From this aspect of the case, we sympa- 
thize with the Company; but we cannot do so from the one 
which shows deliberate neglect in relieving themselves of 
the vague testing conditions under which they were placed by 
the Act of 1868, and which simply stipulated, as was the wont 
in gas legislation of those days, that the test-burner should 
(following the wording of the Metropolis Gas Act, 1860) be 
an argand burner containing 15 holes, and used with a 7-inch 
chimney. The case against the Company was that on two 
days specified the gas supplied by them at the Chiswick 
Town Hall was only of 11°13 and 11°24 candle power, tested 
by the Sugg-Letheby burner (which is a 15-hole argand as 
known in 1868) and a 7-inch chimney, while the parliamen- 
tary standard illuminating power is 14 candles. The Com- 
pany, on the other hand, endeavoured to maintain a title, 
through the openness of the stipulation as to the test-burner 
to be used, to take advantage, in this matter of testing, of the 
advances of scientific knowledge in regard to the combus- 
tion of gas for illuminating purposes. But the Magistrates 
held that the indefinite stipulation as toa 15-hole argand and 
7-inch chimney referred to conditions as they were known in 
1868 ; and that those conditions must still apply. Therefore 
they imposed a penalty of £10 on each summons and 100 
guineas costs, consenting at the same time to state a case on 
the points respecting the burner, the question of whether 
the Chiswick Town Hall is an “ official” testing-place, and 
as to the length of the notice given to the Company by the 
examiner to the Council—half-an-hour being the notice 
allowed by a suspicious Council or examiner, who think 
miracles are within the scope of a Gas Company’s perform- 
ances. These are all matters that may come under appeal ; 
and therefore we will not discuss the particulars as im- 
mediately affecting this case. 

The proceedings, however, raise the interesting question 
as to what was the state of knowledge in 1868 in connection 
with gas photometry, and whether that knowledge was not 
then of such a disjointed order that Parliament left it open 
to gas suppliers to use any burner which complied with the 
simple and flexible stipulation of the Metropolis Gas Act of 
1860, that the test-burner employed should be a 15-hole one, 
used with a 7-inch chimney. What was in the mind of the 
Legislature cannot be so well judged by people who had 
no professional existence at the time as by those who had. 
Mr. Sugg and Dr. Letheby are not with us now ; but in the 
third volume of “ King’s Treatise on Coal Gas” we have 
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Mr. R. H. Patterson, one of the Gas Referees at the date the 
Brentford Gas Act was passed, writing on the subject. He 
lived in and through the whole of the illuminating power 
controversy of those years, and through his hands passed 
every known gas-burner of the period. It is clear, from 
what he says, that the Legislature at the time had no inten- 
tion of prescribing any particular burner as a standard—in 
fact, they had a very ill-defined notion of what was required, 
and so left it free and open to gas suppliers to adopt what 
burner they chose, so long as it contained fifteen holes and 
was employed with a 7-inch chimney. Mr. Patterson wrote, 
in 1882: “ Parliamentary Committee of 1860 happened 
“to have before them an argand corresponding to this vague 
“definition ; and the point is to be here observed, as show- 
“ing the want of knowledge which then prevailed—viz., 
“that Parliament evidently believed that all argands with 
“fifteen holes and a 7-inch chimney were, of necessity, alike 
“as regards the amount of light which they gave when 
“burning the gas at the rate of 5 feet an hour.” There 
were in those days three or four 15-hole argands, which 
appear to have been adopted indiscriminately by gas under- 
takings for testing purposes; and this confirms Mr. Patter- 
son’s observation. Further on, the same writer says that 
« Parliament ought to have taken some particular and suit- 
“able burner, and then enacted that, so tested, the illumi- 
“nating power of the gas should be so-and-so. And the 
“correct, and indeed only possible, explanation of the fact 
“that Parliament did not proceed in this manner in 1860, 
“and again in 1868, was that the enormous difference in 
“burners was not properly recognized, nor the facts of the 
“case generally ascertained.” 

Therefore in 1868 (the year the Brentford Act was passed) 
it is plain there was no specific “ standard” burner; and 
it certainly seems a peculiar thing that any gas supplier 
should be penalized to-day on the testimony of one of the 
instruments employed in measuring illuminating value that 
had not been defined in more conclusive terms than that it 
should contain fifteen holes. Compare these terms with the 
refinement of specification to-day. It is a coincidence that 
in the year the Brentford Act was passed Mr. Sugg introduced 
his“ London” No, 1 argand—a burner that inscientific refine- 
ment beat all its predecessors. It was immediately after- 
wards adopted by the Gas Referees, and it since has been, 
until the “ Metropolitan’? No. 2 argand was produced, the 
specified standard test-burner in all but comparatively few 
cases. It is clear, however, that the whole fault for the 
very unsatisfactory and uncertain position in which the gas- 
testing question at Brentford is to-day is due to the hesita- 
tion of the Board to displace the vague conditions of 1868 by 
something of a modern and specific character, and so en- 
dorsing custom. They did some time ago approach the Board 
of Trade on the subject; but there was fear of the “ melt- 
“ing pot” if the matter was carried further. This probably 
is the whole secret why the Brentford Gas Company are not 
doing what the East Hull Company are doing this session 
—going to the Board of Trade with a Provisional Order, 
asking that their ancient, indefinite testing provisions shall 
be set aside, and the modern ones, approved by Parliament 
and the Board of Trade, be substituted. Nevertheless, the 
title to this article sufficiently indicates the absurdity to-day 
of the test in the Brentford Gas Act, even without the con- 
siderations advanced in the body of the article. 








Encouragement at Tottenham. 

Any scheme having for its object the promotion of good feel- 
ing among staff and workmen and the increasing of their interest 
in their work, is deserving of commendation ; and therefore it is 
a pleasure to be able to draw attention to an innovation which 
has just been made by the Chairman and Directors of the Totten- 
ham and Edmonton Gas Company, in the shape of “ Ability Com- 
petitions” for their employees. Particulars with regard to the 
proposal, as well as the first winning paper, will be found in 
another part of the “JourNAL.” From a notice issued to the staff 
and workmen by the Engineer (Mr. A. E. Broadberry), it will be 
seen that, in order to encourage the study of details by all mem- 
bers of the staff and workmen, and give everyone an opportunity 
of showing what knowledge and ability he possesses, the Direc- 
tors will give a prize of half-a-guinea for the best paper prepared 
on subjects which will be set from time to time, and at the end of 
the year a prize of two guineas for the best aggregate number of 
marks. It is also pointed out that regard will not only be had to 
the correctness of the arguments, but also to the clearness of ex- 
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pression, neatness, and spelling. The first subject selected was 
the “ Principles Involved in Atmospheric Burners, and the Effects 
of Under and Over Aeration ;” and the prize was awarded to Mr. 
P.C. Gardiner, of the Chemical Laboratory. It is worthy of note 
that the authors of the nineteen papers sent in for this competi- 
tion represented practically every branch of the business. This 
fact augurs well for the success of the scheme; and if future 
prizes are as widely entered for as was the case with the one 
just awarded, it is safe to say that, in addition to promoting 
good feeling and interest in the work that has to be done, the 
competitions will lead to an increased knowledge by the Com- 
pany’s employees on matters connected with the business of gas 
manufacture and distribution. 





Miuminating Truths—The Osram Lamp. 

Persistent advertising of misstatements as to the relative per- 
formances of the Osram electric lamp and incandescent gas- 
burners has prompted the additior to our “ Illuminating Truths” 
series of leaflets of one specially dealing with the Osram lamp. 
As in the case of the six preceding leaflets, the material forming 
this one is published first in the “ JouRNAL,” in order that all gas 
managers may judge whether or not the leaflet will be of any 
advantage to them in controverting misrepresentation and in 
educating consumers in the matters dealt with. The other six 
leaflets are also being brought up to date in respect of incidents 
illustrating the points advanced. 


Train Lighting and Fires. 

There is stored in memory the fact that one of our electrical 
contemporaries some time ago wrote in a style that is fashionable 
in halfpenny evening papers of the terrible things that had hap- 
pened through the use of gas lighting on trains. Memory brings 
to mind some such expressions as the roasting of passengers to 
death, but an appeal for the facts on which this outburst of sensa- 
tionalism rested did not produce the facts. Since the excitement on 
the Metropolitan District Railway on Jan. 8, when in an electric- 
lighted coach a number of passengers had their composure rudely 
shaken by an explosion and electric flashing, there have appeared 
in the Press letters as to the danger of underground electric 
traffic nowadays. The electrical world has been disturbed by 
this; and the Board of Trade have published a report on the 
subject, signed by Major J. W. Pringle and Mr. A. P. Trotter, the 
Electrical Adviser to the Board, in which the occurrence has been 
lightened as much as possible. These are points from the report : 
Below the floor-level the metal pipe carrying the electric lighting 
wires and a metal junction box were fused. The underside of the 
timber flooring, immediately above this pipe and junction box, was 
charred in places. The real combustibles in this fire (if the word 
may be used) were copper, iron, and brass. Such electric arcs 
continue until they exhaust or burn themselves out, or until the 
current is cut off, as was done at Sloane Square. The ordinary 
method of extinguishing a fire is useless for electric arcs. This 
particular case was caused in all probability by failure of the in- 
sulation of the electric-lighting wires owing to damp. The heat- 
ing of the wires resulted in the liquefaction of a small plug of 
bitumen. An explosion of bitumen vapour followed, causing 
smoke and fumes. Subsequently electric flashing took place along 
the pipe and at the junction-box under the car. Notwithstanding 
these uncomfortable experiences, we will not conjure up the 
terrible things that might happen through such an accident. 


The “ Socialist-Labour ” Party. 

The coalition of labour and socialism, and the questions of 
old-age pensions, with provision for the physically unfit, adequate 
employment provision for the unemployed out of State funds, 
State control of wages by the fixing of a minimum for less hours 
of work, and the abolition of the House of Lords; and there we 
have in a nutshell the major points of the programme that the 400 
or so delegates of the labour party, meeting at Hull last week, 
have drawn up for immediate prosecution in and out of Parlia- 
ment. We could afford to pass with a smile the eccentricities of 
the labour demagogues of the extreme order if it were not that 
the Government are doing all they can to prepare the ground as 
much as possible for these wild schemes, while attempting not to 
give offence to the moderate and more sober-minded of their sup- 
porters. But the most significant of all the resolutions passed at 
the conference was that which expressed the view of a majority of 
these representatives of over a million workers that the time has 
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arrived when the labour party should have as a definite object 
the socialization of the means of production, distribution, and 
exchange, to be controlled by a democratic State in the interests 
of the entire community, and the complete emancipation of labour 
from domination by capitalism and landlordism. That is social- 
ism unadulterated. Many old-established trades unions have 
refrained from any open profession of socialism. Times, however, 
arechanging. The union of socialism and of the section of labour 
governed in policy by extremists, has been seen coming closer year 
after year at the labour congresses. It was only a matter of time 
for most of the unions to enrol themselves under the red flag, though 
a minority of their members may not approve. There has been 
hesitation in taking the final leap. One day last week in Hull, 
a majority of the delegates of the labour party—most of them 
leaders and officials in trades unions—declared against socialism ; 
the next day a majority pronounced, amid a demonstration of the 
wildest order, in favour of the resolution the terms of which 
are traced above. The proceedings were significant, and force 
to the front again the inquiry what are the employers doing to 
counteract the definite progress of socialism? Let them study 
the terms of the resolution to see whether their interests are in- 
volved. If they deem they are, then perhaps the policy of letting 
things take their own course will forthwith be discreetly aban- 
doned ; and co-operative measures between capital and labour 
be adopted. In these latter, intelligent labour is finding an alter- 
native road to results equally as good as those that the teachers 
of socialism predict will proceed from the establishment of their 
doctrines. The Leamington Gas Company have ranged them- 
selves alongside the South Metropolitan, Commercial, South 
Suburban, Chester, Newport, and Stafford gas undertakings. 


Old-Age Pensions and Employment. 

The labour party having secured the sympathy of the 
Government, and promises to forward an old-age pension scheme, 
have, at this conference, shown their determination to go a step 
further, by demanding that provision shall also be simultane- 
ously made for the “ physically unfit.” No question of ways and 
means troubles the meteoric leaders of the Socialist-Labour 
party. The spirit in which they deal with these questions is that, 
“When we ask, we shall see that we receive; and there is an end 
of the matter so far as we are concerned.” The old-age pension 
is to be a civil right, there is to be no question of charity; and 
the funds are to come from Imperial taxation. The pension is 
to be payable at 65, is to be universal, non-discriminatory, and 
non-contributory. This was the view not long since of the 
Chancellor of the Exchequer ; the other day he faced right-about, 
and said every class must pay its just contribution. Regarding 
the “physically unfit,” the labour delegates cannot have known 
what they are demanding, nor of the difficulties that oppose such 
ascheme. The cost of providing a pension of 5s. a week for all 
persons over 65 years of age is estimated at between £27,000,000 
and £30,000,000; and no one can tell—it is all so much in the air 
—what addition provision for the physically unfit would impose. 
But this is not all. An Unemployed Bill is now to be introduced 
into Parliament, by which responsibility for providing work for 
the honest unemployed is to be made part of the work of muni- 
cipal authorities; and the National Exchequer is to pay the 
great part of the cost of doing this. Poor municipal authorities ! 
What with the affairs of legitimate local government, the manage- 
ment of trading enterprises, and the finding of employment for 
every person who is put out of work by a season of bad trade, 
there will be a further loss of administrative efficiency. But 
never mind, for are not the workmen the wealth producers ? 
Brain, prudence, thrift, commercial ability, and so forth have, we 
are told, nothing to do with the production of wealth. Labour 
does it all; and it is the idle rich who benefit the most. This is 
the mad chatter of the delegates of the Socialist-labour party. 
Beyond all this, the eight-hour day, one of the delegates assures 
us, is now too long for oppressed labour. More money, work for 
all, but reduced to the narrowest possible limits, and no necessity 
for taking thought for the morrow, with the requisite funds to 
be provided largely by those who have laboured and saved in 
the past—such is the Socialistic way to an industrial peace. 
Such is the way, paved by the several schemes to which we 
have referred, to the country’s bankruptcy, and to the greater 
distress of labour. Those among us who have the best interests 
of labour at heart will fight with vigour against revolutionary 
schemes that must end in disaster. 








GAS STOCK AND SHARE MARKET. 


(For Stock and Share List, see p. 249.) 


Business on the Stock Exchange last week proceeded merrily 
along, with no ugly clouds looming ahead on the horizon, and 
with the as-good-as-a-certainty of cheaper money. This, or 
course, more especially affected Consols and the gilt-edged class, 
for some of the other departments had their own factors at times to 
reckon with. The opening promised well, and there was pleasing 
evidence of more activity. On Tuesday, the best lines continued 
strong; but Railways did not improve. Things continued much 
the same on Wednesday; and again Railways were the weak 
spot—on account of dividend announcements, light traffic, and 
prospects of trade shrinkage throughout the country. Thursday 
was the best day of the week ; the upward tendency being shared 
by nearly all departments, stimulated by a 4 per cent. Bank rate. 
But the next day the reverse of the medal was displayed—a 
regular Friday realizing—and the reaction was almost general. A 
recovery, however, set in on Saturday; the gilt-edged division 
having the best of it. Altogether, Consols rose 1} in the week. 
In the Money Market, there was an ample supply at light rates; 
and rates for discount eased away steadily. The Bank of 
England rate was lowered on Thursday to 4 per cent. The 
variations for the month are worth recording. On Jan. 1, the 
rate was 7 per cent.; on Jan. 2, 6 per cent.; on Jan. 16, 
5per cent.; on Jan. 23, 4 per cent. Business in the Gas 
Market was brisk and cheertul, with great buoyancy, several 
issues making further advances. Cheaper money advanced de- 
benture stocks generally. Gaslight and Coke was pleasurably 
affected by the announcement that, after paying the dividend, the 
Company would be increasing their carry-forward by £42,500. 
Dealings in the ordinary were numerous, and prices marked rose 
from 973 to 99. The maximum was done at 88; the preference 
at 1043.and 106; and the debenture at 82 and 83. South Metro- 
politan was quiet and firm at from 124} to 126. Nothing was 
done in Commercials but one bargain in the debenture at 814. 
In the Suburban and Provincial group, Bromley ‘“ A” changed 
hands at 120, British at 42, Hastings 34 per cent. at 94 and 95, 
South Suburban at 120, and Tottenham “B” at 1o1j. In the 
Continental Companies, Imperial was more than usually dealt in, 
and prices advanced from 179} to 182 at the close. Union was 
quiet at 109. European fully-paid was the like at 23 and 23}; 
ditto part-paid at 17. Among the undertakings of the remoter 
world, Buenos Ayres was freely dealt in at close prices ranging 
between 11,!,and113. Monte Video was marked at 113, Primitiva 
preference at 5,';, ditto debenture at 94, River Plate at from 13} 
free to 132, ditto debenture at 933, San Paulo at 138, and Mel- 
bourne 5 per cent. at ror}. 





ELECTRICITY SUPPLY MEMORANDA. 


Power Supply Contrarities, Actual and Journalistic—Suction Gas 
Plants Denied a “Legitimate Place” in the Ranks of Efficient 
Power Agents—Private Gas-Driven Plant Costs and Correct 
Prices for Power Supply—Further Warnings to Electricity 
Undertakings—Fires and Failures. 


TuerE has recently been a large amount of space given up by 
our electrical contemporaries to the question of power supply. 
The “Electrical Review” mentioned the matter in some obser- 
vations on “Electrical Finance and Industry in 1907,” the 
“ Electrician” devotes its January “ Industrial Supplement” to 
the question; and Mr. J. F.C. Snell (among others) has been 
lecturing the Institution of Electrical Engineers, in a paper on 
the “ Cost of Electrical Power for Industrial Purposes,” upon the 
errors of the ways of some of the members, the prime purpose of 
which paper was to carry forward the gospel of centralization. 
The centralizers have been busy lately; for it was only a few 
weeks ago that Mr. W. B. Woodhouse was holding forth on the 
same subject. The “Electrician” Industrial Supplement ex- 
tolled the progressive spirit of electric power supply; Mr. Snell 
held up a warning finger, and showed that the progress in power 
supply is being largely made through a slipping away from finan- 
cial soundness, and yet electricity must be supplied at a still 
cheaper rate if it is to hold its own! He showed clearly that 
electricity can be, and is, generated by private plants driven 
by town gas, suction gas, oil, and steam at prices below what 
should legitimately be charged by many an ordinary electricity 
supply undertaking, although he took town gas at 2s. per 1000 
cubic feet, and said nothing about those numerous towns in which 
gas, high in B.Th.U.’s, for power purposes (the gas supplier cares 
not a jot whether the manufacturer uses the gas for generating 
electric current or for motive power in a direct manner) is being 
supplied at pence below 2s., even down in one instance, to 11d. 
If Mr. Snell had taken some of these lower figures—say, round 
about 1s. 6d.—he would have seen that there is good reason for 
both electricity stations and suction-gas plants regarding town 
gas as a puissant opponent. 

The “Electrical Review,” we are pleased to note, does not treat 
the competitors of electricity as having no right to exist. Of 
course, mature experience and judgment should be good aids to 
steering clear of fatuity. Our contemporary, glancing over the 
past year, says that it remembers “the development in suction 
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gas plants robbing public supply circuits of good power con- 
sumers, and leading to a readjustment of power charges (as at 
Bradford) in the hope of retaining present consumers.” That 
is sensible recognition. But hearken to, and compare with the 
foregoing, these sentences culled from the “ Electrician” Indus- 
trial Supplement: “It must be evident, from the progress made 
in the application of motors to the driving of industrial machinery, 
that steam, gas, and oil engines are not only no longer required, 
but are absolutely wndesivable as adjuncts of industrial under- 
takings situated within range of large electric power houses. 
The suction-gas plant and the high-speed oil-engine have a dis- 
tinct mission to fulfil in places remote from transmitted and 
distributed electric power. In towns and manufacturing centres 
where already electrical energy is ‘on tap,’ the suction-gas plant, 
no matter what its claims to phenomenal economies may be, 
has no legitimate place in the ranks of efficient power agents.” 
We are not particularly in love with the suction-gas plant our- 
selves; but from what we know of it the suction-gas piant 
will doubtless decline to submit to confine itself to any position 
arbitrarily aHocated to it by the writer of “The Progressive 
Spirit of Power Supply,” or to be branded as an illegitimate in 
“the ranks of efficient power agents.” Observe the plural terms 
“ranks” and “ efficient power agents.” But as we read on, it is 
plain that, in the mind of the writer, there is only one god, and 
the Industrial Supplement is its prophet. Why on earth do not 
central station engineers drive their own plants by the most 
“efficient of power agents?”’ There is surely nothing standing 
in the way, seeing that “the case for the high-capacity electric 
motor, and its superiority over the as yet better known gas and 
steam engine has been conclusively proved.” But when we look 
at the returns from Bradford, Chester, West Hartlepool, Halifax, 
Nottingham, Hull, Brighton, Edinburgh, Sheffield, &c., the high- 
capacity engines are conspicuous by their absence—the bulk of 
the horse-power figures per motor being represented by single ones 
or low double ones; and we search in vain for any indication in 
the returns that machines of ‘‘ above 100-horse power output are 
becoming more common every day.” We admire the modesty 
that has kept this boom in high-capacity electric motors in the 
dark. But while it is proceeding, a moment or two might be 
spared to note that, in truth, the “ progressive spirit” has not 
operated all on one side, as Mr. Snell’s figures for town gas and 
suction gas driven plants testify. 

Large central power stations must have an amplitude of 
custom to enable them to exist while supplying energy at a price 
sufficiently low to allow them to compete with other forms of 
power. Districts where congeries of industrial establishments 
requiring power are to be found, without incurring in the case of 
electricity enormous costs for distribution expenses and losses 
through scattered custom, are really comparatively few; and 
therefore in the greater part of the country, the competition must 
continue between the local electricity undertaking and other forms 
of power. Mr. Snell, however, distinctly shows in the tables in 
his paper that local electricity undertakings (if proper charges are 
made) cannot possibly compete with private electricity plants 
driven by gas-engines, when the price of gas is 2s. or under. In 
the first table he gives the ascertained cost of power per unit of 
electricity generated for independent installations up to 100-horse 
power, using town gas, suction gas, oil, and steam. We will con- 
sider here the town gas only, at a price of 2s.; and inasmuch as, 
in numerous towns, gas for power purposes is now being supplied 
at 1s. 6d. per 1000 cubic feet, or just below and above, the difference 
in these cases between actual charge and the 2s. more than annihi- 
lates the complaint that, though the figures quoted are real ones with 
which manufacturers debit themselves, “in nearly every case ”— 
not all—there is no proportionate charge for supervision, or 
general establishment charges, or for rating. It is interesting 
to see this complaint made, and taken hold of with alacrity by 
municipal station engineers, who surely cannot without blushing, 
find fault with private manufacturers on this score. Mr. Snell 
takes an average load-factor at stages from 10 to 80 per cent., 
and the ascertained cost of power per unit generated by a private 
plant up to 100-horse power, using town gas at 2s. is: With a load- 
factor of 10 per cent., 1°423d.; 15 per cent., 1°210d.; 20 per cent., 
1'ogod.; 25 per cent., 1:007d.; 30 per cent., 0°944d.; 50 per cent., 
o'791d.; 80 per cent., o°670d. It is an easy matter to find out 
what these figures would represent at 1s. 6d., or other lower price 
than 2s., per 1000 cubic feet. But the figures quoted satisfac- 
torily answer the purpose now in hand, which is to show that, 
according to Mr. Snell’s computations, ordinary electricity sta- 
tions cannot, if they make paying charges, compete with private 
plants driven by 2s. town gas. His seventh table declares this 
In a transparent manner: 


Comparison of Actual and Correct Charges for Power by Local 
Authorities and Companies. 


Actual Charge. Correct Charge. 


Pence. Pence, 
Bermondsey Borough Council . . . 2'060 Es 1°792 
City of London Company .. . . 1°700 bie 1°554 
Fulham Borough Council . . . . 1°000 we 2 024 
Metropolitan Company ... . - 2°460 a 2°093 
St. Pancras Borough Council . . . 1'000 rs 1838 
South Metropolitan Company . . . 1048 = 2 367 
Stepney Borough Council . . . . 1°000 AP I°549 
West Ham Borough Council . . . 1°234 ee 1°340 
WestminsterCompany .. . . . 1°830 of 2°404 





From which it will be seen, assuming an average load-factor 
of 20 per cent., that the actual charge in most cases is above the 
figure worked to by private plants with gas at 2s.; and several 
are much above the figure after the correction made by Mr. 
Snell. This is satisfactory testimony coming from an electrician 
of recognized standing. 

In the “ Electrician ” Industrial Supplement, it is said that the 
records of the past year show that electric power supply is being 
regarded from “a serious commercial standpoint.” It is doubt- 
ful, on these figures of Mr. Snell and the amassed evidence of the 
past two or three years, whether central station engineers are 
“seriously ’’ considering this matter from a “ commercial ”’ stand- 
point. Mr. Snell condemns in anything but a hesitating way 
what others have condemned before him—the “rash speculative 
prices” at which power electricity is being sold by many elec- 
trical undertakers, especially in London; and he advises a more 
rational system of charging. What is being done in this way, he 
categorically says, is only possible through the possession of more 
profitable consumers for lighting. There is feeble and indefinite 
repudiation of the accusation, but no robust defence. The ex- 
perience already of certain London undertakings should check 
their further descent towards financial instability. If their own 
experiences are not a sufficiently impressive caution, then they 
are not wanting friends to utter the emphasizing word. Mr. 
Woodhouse and others were doing so recently; Mr. Snell does 
so again in this paper. The present system, he remarks, may 
do very well where there is only a small amount of power to be 
given, and where the proportionate revenue is only a small 
fraction of the gross receipts involved. But “let there be a 
big increase in the amount of power supplied at the same 
rates and (despite its effect in the general reduction of gener- 
ating costs), it will then be found that the total receipts are 
not commensurate with the total costs; and the result will be 
an unsuccessful undertaking.” Not less emphatic is Mr. J. H. 
Rider, who, in the discussion, described it as of rather a common 
occurrence for a lighting station with a poor load-factor to try 
and encourage the power load by offering a very low price, and 
to make up whatever loss there might be from the power supply 
by charging a higher price for private lighting, and more often for 
street lighting, particularly when the station belonged to a muni- 
cipality which was also the street lighting authority. If, he added, 
an undertaking had a lighting load which was bringing in a return, 
and a power load which did not pay, that power load might in- 
crease until the undertaking was in the Bankruptcy Court. The 
pity of it all is that these warnings do not reach the proper ears 
—being made at professional meetings, and accorded an ultimate 
resting-place in the technical journals. The station engineers 
dare not, for reputation sake, confess to giving erroneous advice. 
Ringing in their ears are Mr. Raworth’s words “ Hope on; hope 
ever ” (ante, p. 85). The Council chambers and the Board rooms 
are the places where the warnings should be repeated; so that, if 
wisdom were allowed to prevail, a check might be put by those 
in supreme authority upon happenings such as were witnessed in 
1906-7 in connection with the West Ham Electricity Department, 
which department is now making frantic efforts to improve the 
lighting load, by spending money on cables in new streets, and 
by addressing to the householders the remarkable circular upon 
which comment was passed here last week. But while the “ pro- 
gressive spirit” has carried some undertakings on to a road along 
which there are threatenings of disaster through unremunerative 
prices, users of power have not to any great extent taken advan- 
tage of those prices. During the preparation of evidence in con- 
nection with the London County Council Electricity Bills, Mr. 
Snell and his colleagues ascertained that, in the area of Greater 
London alone, there are factories utilizing altogether some 400,000- 
horse power; the evidence for the Administrative Company in 
1906 put the figure at 535,742-horse power, of which only 29,053- 
horse power was then supplied from electricity undertakings. 
That is not a big result from the “rash speculation;” but it is big 
enough to have had a very bad effect. 

If there is one argument of more importance than any other 
against the centralization of electricity generating plant it is the 
increased danger of deprivation of supply over extensive areas. 
Electricity generating stations have made a bad record, already 
this year. Twice within about a week have important districts 
in Paris been put to immense inconvenience by accidents at the 
Clichy and Central Markets generating-stations. Two dynamos 
were involved in the accident on Friday week at Clichy; and on 
Thursday last, it was a big fire that caused a great sacrifice 
of valuable machinery, and put in darkness the Hotel de Ville, 
the Place de Chatalet, the Avenue Victoria, parts of the Rue de 
Rivoli and of the Avenue de l’Opera, and Central Markets. It 
was a big and obstinate fire; and Paris correspondents report a 
loss of quite, if not exceeding, £40,000. The flames burst out 
suddenly in half-a-dozen places about the building; and the 
electric light- was extinguished almost immediately. In the 
Clichy electricity station, the work of repair had to be carried 
out by candle light; and in the streets surrounding the Central 
Markets, the police and firemen had to work by the aid of tar 
and petrol torches. How hath the mighty fallen! Shops, cafés, 
streets, hotels, and private residences, suffered on both occasions ; 
and candles became precious in the sight of proprietors and 
householders. Hull has had two breakdowns of the electric 
supply lately—one on Jan. 14 being due to failure and burn-out 
of the 2200-volt armatures of three machines at Sculcoates Lane 
station. The burn-out caused a cessation of supply throughout 
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the greater part of the centre of the town for a full half-hour in the 
early part of the lighting period. There has also been a fire recently 
at the Sheaf Street generating station of the Sheffield Corpora- 
tion; but it is understood in this case there was no interruption of 
supply. While on the subject of failures and fires, a correspondent 
of an electrical paper has written protesting against the circulation 
of a pamphlet extolling the virtues of an electric fire preventer. 
The pamphlet contains a beautifully ideal picture of about 12 
inches of flame playing round a piece of flexible cord. “Why” 
asks the correspondent, “ should electrical people, after two decades 
or more preaching the safety of electric lighting, send out circu- 
lars talking about means of preventing electric fires?” Ah! why 
indeed? Anent the paragraph that appeared last week, on the 
lighting of Westminster Abbey, another correspondent suggests 
that electricity should assuredly displace gas if only on the 
ground of “safety” alone. Better not again emphasize that word 
by italicizing it. Why, the electrical people cannot guarantee 
the mansions round about Hyde Park Corner freedom from 
damage and inconvenience. Sunday evening witnessed a series 
of explosions in Hamilton Place. A short-circuit in a switch in 
a distributing-box in that aristocratic place commenced lively 
times ; and a slight fire was caused at No. 2. Immediately this 
had been dealt with, there was a second and more serious ex- 
plosion under the pavement immediately outside the mansion 
of Mr. Leopold de Rothschild; and the force of the explosion 
wrecked the doors and windows in the basement. Then there 
was a third explosion at another manhole from which a tongue of 
flame some 12 feet high shot up in the air. Not till the electric 
current was cut off was there peace in the neighbourhood; and 
Hamilton Place had to be content on Sunday night without the 
so-called safest and most reliable of all illuminants. 








Professor Adams on Gas-Stoves, Fogs, and Coalite. 


It is gratifying to notice that Professor Henry Adams, in his 
Presidential Address to the Institute of Sanitary Engineers, made 
some appreciative remarks about the use of gas-fires. To quote 
one sentence: “ Gas-fires for heating are already widely adopted 
for offices, consulting-rooms, drawing-rooms, and other rooms 
where a fire may be required at short notice. I have had nothing 
else in my offices for the last thirty years, and do not find any ot 
the ill-effects ascribed to them.” But the same gentleman is not 
in favour of the use of gas-radiators and flueless gas-stoves with- 
out proper and adequate ventilation; and those who have the 
best interests of the gas industry at heart will not disagree with 
him. Radiators and other flueless gas-stoves are suitable for 
use in halls and passages and other places where there is suffi- 
cient natural ventilation. The smoke problem was touched upon 
in the same address; and in connection with this matter Professor 
Adams gave a few particulars with regard to the number of foggy 
days in the Metropolis during the past fifteen years. The month 
of December is credited with 143 days, October with 132, Jan- 
uary with 131, November with 117, and February with 84 ; but the 
densest fogs have been experienced in November and December. 
Weare also told that during the black fog on the 2oth of Novem- 
ber last the atmosphere in West London was found to contain 
2} times its normal volume of carbon dioxide. A paragraph on 
Coalite gives a few particulars of its manufacture, which process, 
as most of our readers know, is identically the same as that 
evolved by the pioneers of the coal-gas industry. We read that 
it is “stated on good authority” that this new (or shall we say 
“ancient” ?) form of coke lights readily and burns vigorously, 
but absolutely without smoke. Reference is also made to the 
use of tar as an efficient preventive of dust on our roadways. 
For this purpose tar, whether in its crude state or in some 
prepared form, has undoubtedly made a lasting impression on 
road authorities, and proved its superiority over any other pre- 
paration; and it is now only a matter of time before gas under- 
takings feel the effects of what should eventually prove to be 
the means of reducing the existing enormous over-production 
of tar. When the time comes, this intrinsically valuable pro- 
duct will command a price more in accordance with its true 
value. With a brief mention of “lead wool” as a substitute for 
molten lead in making lead joints for gas and water pipes—an 
improvement to which is ascribed some saving in the outlay for 
material and a considerable reduction in the cost of labour, with 
a better result—Professor Adams closed his interesting address. 





The “Chemiker Zeitung” for last month contains the con- 
cluding portion of a paper by Professor A. Elbner on the use of 
coal-tar dyes for painting. According to an abstract in the 
“Chemical Trade Journal,” he contends that artificial and syn- 
thetic colouring matters are, in many cases, quite as permanent 
as natural ones, if they are not even more so; but great care has 
to be taken in selecting and testing them. In the case of natural 
colouring matters, the most suitable materials and methods of use 
have been ascertained by centuries of experience ; but in the case 
of new materials provided by modern science, careful experi- 
ments must be carried out in order to test them. The author 
gives directions for determining the resistance not only to light, 
but also to oil, water, lime, and other agencies. His own experi- 
ments indicate that in very many instances artificial colouring 
matters are superior to those obtained direct from vegetable 
sources. 
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PERSONAL. 





Mr. F. D. RicuMonp, who has been Engineer and Manager of 
the Heckmondwike Gas Company since August, 1904, has been 
appointed Secretary in addition, as from the rst inst. 


Mr. W. Pomeroy Hickey, the Chief Clerk in the Secretary and 
Accountant’s Department of the Reading Gas Company, has 
obtained an appointment with Messrs. Krabbé, King, and Co., of 
Buenos Ayres, and on Thursday last he was presented with a 
travelling clock, subscribed for by the combined staffs of the 
Secretary and the Engineer. In making the presentation, the 
Secretary said Mr. Hickey had been in the service of the Com- 
pany for seventeen years, and was held in the highest esteem by 
his brother officials. Inthe unavoidable absence of the Engineer 
and Manager (Mr. Douglas H. Helps), the Assistant-Engineer ex- 
pressed the good wishes of the engineering staff, and their hopes 
that Mr. Hickey would have the best of health and fortune in his 
new appointment. Mr. A. B. Stepan has been promoted to the 
position of Chief Clerk. 


_ 


OBITUARY. 





By the death of Alderman Davin Jones, J.P., which occurred 
at Cardiff on Sunday, the 12th inst.,in his 76th year, after only a 
few weeks’ illness, the borough has lost a former Mayor and the 
burgesses one of their most active municipal representatives. It 
was largely due to his enterprise and foresight that Cardiff is 
possessed of its present water supply ; and he was Chairman of 
the Water Committee from 1885 until last year. In April, 1898, 
the Town Council conferred upon him the honorary freedom of 
the borough, in recognition of the distinguished services he had 
rendered to his native town. 


The Hastings and St. Leonards Gas Company have lost a much 
respected official by the death, in his 65th year, of Mr. MATTHEW 
Hooton, their Chief Foreman, which took place at his residence 
at Bexhill on the 16th inst., after an illness extending over about 
sixteen months. Mr. Hooton went to Hastings twenty years ago, 
after filling responsible positions in the gas-works at Salford and 
Sheffield. On leaving the former place, he was the recipient of a 
handsome timepiece from his fellow-workmen; and at Sheffield 
he was presented with a gold watch. Deceased leaves a widow ; 
and his son holds a responsible position at the Glyne Gap works 
of the Company. The funeral, which took place last Wednesday, 
at the Hastings Borough Cemetery, was attended by about sixty 
of those connected with the gas-works at Hastings and Glyne 
Gap, including Mr. Charles E. Botley, the Engineer and General 
Manager, and Mr.C. F. Botley, Assistant Engineer. 


We regret to record the death of Mr. F. E. Harris, the Comp- 
troller of the Metropolitan Water Board, which took place sud- 
denly on the morning of Monday, the 2oth inst., in his 44th year. 
Deceased, who was a native of Stratford, was educated privately, 
and had been a public official during the whole of his business 
career. For nine years he filled successive offices under Mr. 
Fred. E. Hilleary, M.A., LL.D., the Town Clerk of West Ham, 
where he held the positions of Borough Treasurer, Superintendent 
Assistant Overseer, and Treasurer to the Asylum Committee, all 
of which he resigned on his appointment as Accountant to the 
Board just four years ago. A few months later he was made 
Comptroller. He established and organized the Financial De- 
partment of West Ham; and several important appointments to 
public offices have been made from the staff he trained. He was 
a Past-President, Treasurer, and Secretary of the Incorporated 
Institute of Municipal Treasurers and Accountants—the chief 
examining body in municipal accountancy ; and he was also a 
Fellow of the Royal Statistical Society and of the Society of 
Accountants and Auditors. The fnneral took place on Thursday, 
at Elmers End Cemetery. 








Proposed Standard Notation for Engineering Formulz.—The 
Council of the Civil and Mechanical Engineers’ Society are 
taking steps in the direction of standardizing the symbols used 
in engineering formule of every class; and at a recent meeting 


of the Society the subject was discussed at some length. We. 


learn from a report of the proceedings which we have received 
from the Secretary, that a number of influential gentlemen engaged 
in scientific pursuits have expressed their sympathy with the 
object aimed at, and on the occasion referred to letters were read 
from several. Among them was Professor Burstall, of Birming- 
ham, who said he thought it most desirable to use certain symbols 
for certain quantities, and had done this for a good many years 
in his lectures. The result of the discussion was the passing of 
the following resolution: “That, in view of the desirability of 
adopting as far as possible a standard notation and nomenclature 
for engineering formule, this meeting of the Civil and Mechanical 
Engineers’ Society requests the Council to approach the Engi- 
neering Standards Committee, the Universities having engineer- 
ing faculties, the leading engineering institutions, societies, and 
associations in the British Empire, with the object of bringing 
about concerted action in the matter, or take such steps as may, 
in the Council’s opinion, best conduce to this end.” 
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THE POSITION OF GAS LIGHTING 
IN THE. UNITED STATES. 


Our contemporary the American “ Illuminating Engineer,” with 
possibly every wish to hold the balance fairly in discussing com- 
petitive lighting industries, has nevertheless courted keen criti- 
cism in venturing to suggest that gas lighting in America is being 
driven to the wall by electricity. The assertion was made in an 
“ editorial’? appearing in the October issue; and though the de- 
cadence was indirectly attributed to lack of energy on the part 
of gas administrators, no complaint on this score could be made 
with the refutation which was speedily advanced by Mr. W. H. 
Gartley, at the November meeting of the Philadelphian Section 
of the Illuminating Engineering Society. 

Our contemporary follows with a further leader on the subject 
in the December number, and, after traversing the field in ques- 
tion, adds an interesting confession of faith. The “ Illuminating 
Engineer ” in its article propounds the query “ What is to be the 
position of gas illumination in the near future?” This is asked in 
view of the opinion, evidently held by the writer, that gas lighting 
is going to the wall, or at least is being driven into a second-rate 
position. The opinion is only expressed in connection with gas 
lighting in the United States, for reference is made to the fact 
that gas as a luminant more than holds its own in Great Britain 
and other parts of Europe. The alleged American decline is 
attributed to the conditions which govern the financial world 
rather than to the relative merits of the rival lights. Combination 
of gas and electric interests is rendering competition impossible ; 
and where such combination has taken place, economic condi- 
tions favour the largest possible use of electric current for light- 
ing, with a corresponding diminution in the use of gas lighting. 
The “ Illuminating Engineer” had on a previous occasion (July, 
1907, issue) referred to this influence. Attention was then drawn 
to the fact that in England gas was “still at the head as a light 
source ’’—a position held by virtue of competition “ maintained 
at its highest pitch,” through the absence of gas and electric com- 
pany combinations. 

In the working of the joint concern, electric light would appear 
to be generally offered for lighting purposes, and gas for cooking 
and heating; and the average American being too busy to argue 
and investigate in minor matters, simply accepts what is offered to 
him. The argument is further advanced that reliance solely on 
the score of cheapness has helped to force gas into the second 
rank asa luminant. The writer of the article remarks that, “to 
brand a commodity as ‘ cheap’ is to ‘ queer’ it in the eyes of the 
ordinary American. As a matter of fact, there is scarcely a 
single case of electric lighting, in which equally good results, so 
far as illumination goes, could not be produced by gas, and in 
most cases at far less cost. But to light with gas is to use a 
‘cheap’ illuminant; and the American will have none of it.” For 
this condition of things, the “ Illuminating Engineer” thinks gas 
administrators are to blame, since in their complacent reliance ona 
low-priced commodity they had allowed electricians to score with 
artistic and pleasing effects when introducing their illuminant. 

Our contemporary has on several occasions emphasized the 
importance of the artistic in gaslightingschemes. Its remarks have 
indeed at times conveyed the impression that Americans are much 
behind Europeans in this matter. In one editorial, the American 
“fixture ’ manufacturer was exhorted to wake up to possibilities 
in the direction of good design; and he was given as an example 
the European maker, who, “ keeping up with the procession,” was 
producing fixtures which artistically equalled the best efforts in 
electric fitting design. The “ Illuminating Engineer” now certainly 
makes a strong innuendo of inefficiency and lack of enterprise when 
suggesting that “ unless better generalship is shown by the gasin- 
terests so far as lighting is concerned, they are destined to dwindle 
into a mere horde of camp followers, picking up such discarded 
bits of lighting as the electrical interests may see fit to leave in their 
trail.” The writer then goes on to say that there was not to his 
knowledge “a single independent gas company at thepresent time 
employing an illuminating engineer, or that seems to have grasped 
the fact that illuminating engineering is a force to be reckoned 
with ;” whereas the electrical interests had been alert to the im- 
portance of the science from the very beginning. 

It was scarcely to be wondered at that such an article would 
bring the more progressive American gas engineers into battle. 
Mr. W. H. Gartley, of Philadelphia, took the earliest public oppor- 
tunity of vigorously denying that the gas business was going into 
a state of decadence. There had been, he said, here and there a 
municipality that had mixed politics and business, to the detri- 
ment of the latter; but the same was true in the case of the elec- 
tric lighting industry. Philadelphia was cited as an example of 
what gas engineers were doing. There, in ten years, the sale of 
gas for illumination had doubled, and the use of gas for other 
purposes had advanced briskly. Some recent American statistics 
appear to corroborate Mr. Gartley’s contention; and if there was 
any justification for the suggestion of lack of enterprise in gas 
matters, this is either passing, or applies only to certain districts, 
for the American gas industry is during the present decade 
rapidly progressing. It would seem that during the five years 
from 1go00 to 1905 the manufacture of gas rose from 67,093 million 
cubic feet to 116,501 millions—an increase of 73} per cent. The 
gas consumption per head of the population of the six leading 
cities in the United States is said to be 7017 cubic feet per annum, 








which is no mean figure to achieve, as will be found by English 
gas managers who choose to work out their own makes on the 
same basis. 

The assertion of the “ Illuminating Engineer,” however, only 
refers to gas lighting; there being no suggestion that the cooking 
and heating branches were neglected. On the contrary, it is 
remarked that the entire energies of gas companies had been 
diverted to the latter, to the relative neglect of the former. It 
must be confessed that American gas engineers themselves have 
frequently conveyed the impression that they made the stronger 
feature of their cooking and heating development ; and in certain 
directions—such as street lighting, high-pressure lamps, prepay- 
ment meter supplies, &c.—it has been admitted by one prominent 
member of the American gas industry that no progress had been 
made comparable with that in Europe. 

However, to return to Mr. Gartley, that gentleman in speaking 
to the Philadelphia Section sought to make it clear that no good 
could accrue to the Illuminating Engineering Society by a depre- 
ciation of one of the co-related lighting industries, and suggested 
that a better spirit would be engendered if it were generally recog- 
nized that the demand for artificial lighting covered a field that 
possessed plenty of room for both industries. Whether the 
speaker’s interpretation of the spirit of the article in question was 
right or wrong, he evidenced the natural determination of gas 
engineers that their industry should be considered on equal terms, 
at least, with their chief rival; and his remarks will probably serve 
as a useful hint to that end in these days of societies and maga- 
zines devoted to the general science of illumination as such. 

The “ Illuminating Engineer,” although suggesting a good deal 
of apathy in gas lighting enterprise, can scarcely be said to have 
belittled the possibilities of the gas industry; and in the rejoinder 
the writer makes this evident by formulating some articles of 
faith which should carry comfort to those readers of the magazine 
who are connected with the gas profession. The position of the 
“Illuminating Engineer” as to gas lighting is clearly stated to be 
as follows :— 

In quality of illumination, iucluding colour, ease, and com- 
fort to the eyes, facility in distribution, and general utility, 
gas light is the peer of any illuminant at the present time. 

With the exception of elaborate and expensive installations, 
modern gas-burners are susceptible of as artistic effects as 
electric lamps. 

Its relative cheapness is a full offset to the greater con- 
venience and less proportion of heat of the electric lamp. 

The manufacturers of gas-lighting apparatus have kept 
abreast of progress to an extent unsurpassed by the manu- 
facturers of electric lamps. 

The fixture manufacturers have devoted what energies they 
have in the way of progress entirely to electric lighting; 
leaving gas lighting in the condition in which it has existed 
for the past 100 years. 

The gas companies have made almost no effort toward 
educating the publicin regard to modern methods and possi- 
bilities of gas lighting ; and in view of the systematic and 
vigorous efforts of the electric interests in this particular 
regard, gas lighting is being superseded by electric light to 
an extent entirely incommensurate with the relative advan- 
tages and disadvantages of the two illuminants. 

In the first four paragraphs of this “Credo,” there is the 
amende honorable for those who conceived the original article to 
be an attack upon the gas engineering profession. In the remain- 
ing paragraphs, the “ Illuminating Engineer” virtually sticks to 
its guns in the assertion that the commercial branch of the gas 
industry is not pushed with the same energy as is its competitor. 
Our contemporary claims to be in touch with nearly all American 
gas companies of prominence, and declares that those who have 
adopted the up-to-date methods of the majority of electric light 
undertakings are in the minority. 











Broadhead’s Pressure-Reducing Apparatus. 

When a service reservoir is situated at such a level that the 
supply of water is furnished at too great a head over a portion 
of the distributing system, some form of pressure-reduging ap- 
paratus becomes necessary; and the choice lies between the 
provision of a tank by which the extra head is taken off, and the 
fixing of a reducing-valve at the point where the lowering of the 
pressure is required. The chief points in favour of the latter 
plan are a saving in the initial outlay, as well as in the cost of 
excavating, fixing, and labour. A new arrangement of reducing- 
valve, which has been patented by Mr. Broadhead, embodies a 
new principle to which attention may be directed. It consists 
in the valve being closed by the inlet pressure; the admission of 
this pressure being controlled by that on the outlet side. It is 
claimed for the new system that it permits of the combination 
of accurate and reliable performance with simple and durable 
design, and possesses the following advantages: The variation 
of the pressure on the inlet side does not affect the reduced 
pressure on the outlet; no creeping up of pressure is possible 
on the outlet side, as the valve is absolutely tight after the re- 
duced pressure is attained, and this pressure may be varied by 
an alteration of weights; there is no waste—all exhaust water 
being displaced into the outlet side of the valve—and no expen- 
sive bye-pass pipes and valves are required; in the event of fire, 
the full pressure of water can be readily made available. The 
valye js manufactured by Messrs. Blakeborough and Sons. 
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GAS PROVISIONAL ORDERS FOR 1908. 


Havinc completed our résumé of the provisions of the Gas Bills 
that are being promoted for the new session of Parliament, 
attention may be turned to the Gas Provisional Orders. 


The draft of the Order that the Caldicot and District Gas 
Company, Limited, have laid before the Board of Trade defines 
the limits of supply, and suggests an authorized capital of £7000, 
and one-third borrowing powers. For works, lands are scheduled 
which may be taken on lease or acquired by agreement, with ad- 
ditional lands for purposes other than manufacture up to 5 acres. 
The standard illuminating power of the gas to be supplied is 
placed at 14 candles, tested by the “ Metropolitan’ argand No. 2 
burner, with the Harcourt 10-candle pentane lamp. The pro- 
posed price of gas is 6s. per 1000 cubic feet. [Parliamentary 
Agents : Messrs. Baker and Co.| 

The Earby and Thornton Gas and Lighting Company, Limited, 
are asking for authority to raise further share capital to the 
amount of £15,000, provided that the share capital of the under- 
taking shall not exceed in the whole £25,000. The proposal for 
dividend on the new capital is 7 per cent. on ordinary issues and 
6 per cent. on the preference. The borrowing power on the new 
capital is the usual one-third. For gasa standard price of 4s. 4d. 
per 1000 cubic feet is suggested, with the usual sliding-scale pro- 
visions attached. The Company ask for the repeal of the section 
of their Order of 1894 relating to testing, and suggest that the 
burner to be used shall be the “ Metropolitan” argand No. 2, 
with Harcourt’s 10-candle pentane lamp asthe standard. [Parlia- 
mentary Agents: Messrs. Tahourdins and Hitchcock.| 

The East Hull Gas Company were a couple of sessions ago in 
Parliament; and last session they were again there defending 
themselves against the expropriation scheme of the Corporation. 
This year they havea short Provisional Order before the Board 
of Trade, to enable them to alter the method of testing gas in 
accordance with modern principles—that is to say, by employing 
the “ Metropolitan” argand No. 2 burner and the Harcourt 1o- 
candle pentane lamp for testing 14-candle gas. It is proposed to 
repeal the section of the Company’s Act of 1867 referring to these 
matters. [Parliamentary Agents: Messrs. Martin and Co.]} 

By the Rainford Gas Order, three private persons are seeking 
authorization to construct and maintain works in the parish and 
urban district of Rainford. The share capital is put at £8000 
(with dividend limited to 10 per cent.), and borrowing powers up 
to one-third. Lands are scheduled for works, and, by agreement, 
it is proposed to hold powers to acquire land up to 3 acres for 
other purposes. The illuminating power of gas is proposed at 
14 candles; and Sugg’s No. 1 “ London” argand is named for 
testing. The maximum price of gas is suggested at 5s. 6d., with 
power to the Board of Trade to alter it or substitute a standard 
price with the sliding-scale. [Parliamentary Agents: Messrs. Lees, 
Butterworth, and M‘Donnell.| 

A modest Order is that promoted by the Rothwell Gaslight 
Company. It is really only to get additional land and works 
powers. Plots of land are scheduled for works and storage; and 
powers to buy further lands up to 2 acres for other purposes are 
asked. [Parliamentary Agents : Messrs. Hamlin and Co.| 

The Tenterden and District Gas Company, Limited, are before 
the Board for up-to-date powers, notwithstanding that the local 
authority are asking ‘“‘in another place” for powers of purchase. 
Request is made for capital to the amount of £10,200, consist- 
ing of £4200 share capital already raised, and additional capital 
amounting to £6000. Respecting dividend, the original capital 
is limited to 10 per cent., preference capital to 5 per cent., and 
additional capital (so it is proposed) to 74 per cent. Borrowing 
power is asked to the amount of one-third of the capital. A re- 
newal fund is suggested. The gas-works land is scheduled; and 
it is desired that power should be conferred for purchasing up 
to an additional 3 acres. A standard illuminating power of 14 
candles is proposed, tested by the “ Metropolitan ” No. 2 burner 
and the Harcourt 10-candle pentane lamp. A maximum price of 
5s. 6d. for gas is desired, with power of revision to the Board of 
Trade at the expiration of three years, with (if a standard price 
is then imposed) the application of the sliding-scale. [Parlia- 
mentary Agents: Messrs. Sharpe, Parker, Pritchards, Barham, and 
Lawford.| 

In a Provisional Order promoted by the Burgh of Wishaw, 
principally in connection with their electricity undertaking, there 
is aclause contemplating the giving of power to the Council to 
supply gas by agreement to companies or authorities outside the 
borough. [Parliamentary Agents: Messrs. A.& W. Beveridge.| 

Mr. F. W. Talbot is the “ undertaker ” promoting the Woolmer 
and DistrictGas Order. The limits of supply comprise Headley, 
Kingsley,and Selborne in the rural district of Alton. The autho- 
rized capital is proposed at £8000, and not more than a 10 per 
cent. dividend is to be paid on the money expended on, or used 
in, the undertaking. Borrowing powers it is intended shall be 
limited to £2009. Lands for works are described in the schedule 
of the Order; and up to 3 acres is the extent of the land purchase 
powers required for other purposes. The Order stands unique 
among the Bills and Orders of the session in asking for a standard 
illuminating power of 15 candles, as tested by the “ Metropolitan ” 
argand No. 2 burner. A standard price for gas of 5s. 3d. is men- 
tioned, with sliding-scale on the ordinary terms. [Parliamentary 
Agents : Messrs. W.& W. M. Bell.] 





THE RESPONSIBILITY OF EXPERT WITNESSES, 


Botu in law and in fact, the position of an expert witness is 
a somewhat peculiar and unique one. The ordinary witness in a 


Court of Law has, in general, merely to speak to actual facts 
within his own knowledge; the Court is not concerned with his 
opinions or beliefs. But the very contrary is the case with the 
expert witness. He frequently neither knows, nor is expected to 
know, anything about the happenings or events concerning the 
matter in issue. From the very nature of the subject, he often 
can only speak of his judgment, belief, inferences, or deductions. 
He exercises a function distinct from, and above, that of an 
ordinary witness; and his duty is something akin to that of an 
assessor to the Jury, where there is one, or of technical adviser to 
the Judge or tribunal. Obviously, then, it is a great, important, 
and honourable position, involving great responsibility. 

Unfortunately, this high standing has, in many callings and 
cases, not been realized; and, to quote from a recent edition of 
a standard law-book on evidence, “ there can be no doubt that 
testimony is daily received in our Courts as ‘scientific evidence’ 
to which it is almost profanation to apply the term, as being 
revolting to common sense, and inconsistent with the commonest 
honesty on the part of those by whom it is given.” It is such un- 
scientific—to use no stronger word—evidence as that to which the 
above quotation refers, that has given rise to the legal quip which 
says (but in more terse and forciful language than we can here 
use) that there are three classes of witnesses: (1) Untruthful, 
(2) most untruthful, and (3) experts. The general result of this 
debased and biassed evidence is that there is a legal consensus of 
opinion that, in general, “ the testimony of experts is usually con- 
sidered to be of slight value ;” and Lord Campbell once said that 
“hardly any weight should be given to their evidence.” In par- 
ticular, the class of surveyors has been singled out as the pur- 
veyors of unreliable testimony, as, for instance, by Sir John 
Romilly, Master of the Rolls, in Waters v. Thorn (1856, 22 Beav. 
at p. 556). It must, however, be remembered that all persons 
who start off with some preconceived opinion or plan, and then 
look for facts or arguments in support thereof, are particularly 
liable to errors of misconstruction, whether they be engineers or 
surveyors, medical men or scientists, barristers or policemen. 

This being so, the true expert witness should be especially on 
his guard against any clouded vision, against any unwarranted 
fitting-in of supposed or unsifted facts; and, in short, he should 
bring his scientific training and mind to bear, not only upon the 
one-sided facts or fancies that may be presented to him, how- 
ever alluringly, but also upon the statements or views of the other 
party. This, as we regard it, is nothing more than his duty to 
himself; for a scientific witness, if worthy of the name, is one 
who has devoted himself to the acquisition of some particular 
form of knowledge with the object ot arriving at the truth con- 
cerning it. An untruthful scientist would therefore be a contra- 
diction in terms, and an abnormality in nature. To know the 
truth and to speak the truth, in the very widest sense of the ex- 
pression—that is to say, the truth as to external facts as well as 
to internal consciousness—we conceive, sums up the whole duty 
of the expert witness. His is a most arduous calling. It almost 
invariably implies long years of constant application and steady 
investigation. It necessitates gifts both of head and of heart. 
It requires strength of will and force of character. 

Such high requirements and such lofty characteristics, we do 
not hesitate to affirm, are to be found among those in the gas 
industry—whether in the Parliamentary Committee-Rooms or in 
the Courts of Justice—who usually are called upon to give skilled 
evidence appertaining to their profession. One may quite 
honestly see “black,” and another may equally honestly see 
“ white ;”’ and the real shade to the majority may be “grey.” If 
every person saw the same thing in the same way, what a colour- 
less and uniform world it would be! That people do not see alike 
is true of mere physical objects. How much more true must it 
be of abstract reasoning and judgment. Thus there is every room 
for bond fide differences, but none for mere mercenary contradic- 
tions. It is to the standing honour and credit of our gas expert 
witnesses that they have always been singularly free from any- 
thing savouring of sheer perverseness, and have ever endeavoured 
to act honestly and fearlessly in fulfilling the difficult duties of 
skilled advisers which they have had entrusted to them. Thata 
high sense of their responsibility, a keen regard for uprightness, 
and an unswerving attitude toward truth and justice will always 
be the unmistakeable characteristics of them and of their suc- 
cessors, we fervently hope and believe. 

















Association of Water Engineers.—We learn from a circular is- 
sued by the Secretary (Mr. Percy Griffith, M.Inst.C.E., F.G.S.) that 
arrangements are being made to hold the summer meeting of the 
Association at Birmingham, on the 25th, 26th, and 27th of June; 
Mr. H. E. Stilgoe, M.Inst.C.E., the City Engineer, having been 
elected President for the year 1908-9. Mr. Griffith states that an 
interesting programme is in course of preparation, and he invites 
members to contribute to the technical interest of the meeting by 
submitting papers. Should they not be prepared with a subject, 
he submits a number of suggestions to assist them in making a 
selection. To allow of papers being circulated before the meet- 
ing, it is essential that they should be in the Secretary’s hands 
not later than the 1st of May. 

















ut a 2 ai ie 20 Oo 


ea a a 














BN 


SAAS i lea NNR La Mita abe 


Jan. 28, 1908.] 


—_—— 





JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 223 





THE LABOUR CONFERENCE. 


Wuat is stated to have been the largest annual conference of the 
Labour Party took place at Hull last week, when some 400 dele- 


gates attended, representing over a million members of Trade 
Union, Co-Operative, and Socialist Organizations. Some of the 
questions considered were, of course, of the same character as 
those with which one is accustomed to meet in connection with 
the Trades Union Congress which is held in the autumn of each 
year; but the outstanding features of the gathering that has just 
concluded were without doubt the discussions which took place 
upon the subject of Socialism, the outcome of which was two 
apparently conflicting decisions. 

The President of the Conference was Mr. Walter Hudson, 
M.P., who, in the course of his Inaugural Address, ventured 
on the assertion that, with the result of two years’ work of the 
Labour Party before the country, much of the timidity or mis- 
understanding of a few years ago respecting their new party in 
the political arena would soon have vanished. The result of the 
bye-election at Jarrow—when Mr. Pete Curran was returned— 
brought the number of labour men in the House of Commons up 
to 31; and the President devoted some time to dealing with what 
they had done. Referring to the subject of old-age pensions, he 
said that the Government accepted the principle, but declined to 
give a private member’s bill which was brought before the House 
facilities to pass through, as the Chancellor of the Exchequer in 
his Budget proposals had allocated £2,250,000 as a nucleus with 
which to make a beginning, he hoped, this year. Looking back 
upon the numerous promises they had had upon the question, they 
were obliged now to regard it as one of the necessary reforms 
very much overdue. Old-age pensions and unemployment were 
to be their questions of first importance as a party this year. In 
his concluding remarks, he urged the desirability for the creation 
of a Labour newspaper, so that they might ‘be in a position to 
contradict at first-hand—and that with emphasis—the charges of 
irreligion, the destruction of the home aud family life, that every 
vote given for a Socialist was a vote for the House of Lords, and 
the numerous wilful misrepresentations which were being made, 
and, it was not too much to presume, would continue to be made, 
in order to allure the wage-earning class from the movement de- 
signed to bring them more justice and equity through the making 
of better laws.” 

It was on the second day of the meeting that the first of the 
discussions on Socialism took place, on a proposal to amend the 
constitution, by altering the ‘“‘ object” of the party, which had 
hitherto been defined as: “ To organize and maintain a Parlia- 
mentary Labour Party, with its own whipsand policy.” For this, 
it was proposed should be substituted : “ To organize and main- 
tain a Parliamentary Labour Party whose ultimate object shall 
be the obtaining for the workers of the full results of their labour, 
by the overthrow of the present competitive system of Capitalism 
and the institution of a system of public ownership and control of 
all the means of life.” In the early part of the discussion which 
took place on the motion, the Socialists made the running ; but 
it was not long before a delegate warned the conference that, if 
it were passed, it would exclude from the party every organiza- 
tion that was not prepared to declare for Socialism, which would 
be deplorable, as they welcomed Trades Unionists within the 
alliance. Another speaker declared that “the time for this 
motion was not yet;” and that if it were pressed, it would tend 
to strain the good relations which now existed between Trades 
Unionists and Socialists. He advised the Socialists to wait until 
their organized members more nearly approximated to those of 
the organized Trade Unionists. Others also pointed out the 
danger of the proposed change—one delegate declaring that if 
this test had been insisted on in the first place, there would have 
been no Labour Party at all; and on a division, the motion was 
rejected by about ten to one. 

During the subsequent proceedings, it was announced that 
negotiations had been going on satisfactorily with regard to the 
starting of a Labour newspaper, and that it was hoped that such 
a publication would, before the time arrived for the next confer- 
ence, beestablished. The Gas Workers and General Labourers’ 
Union and the National Union of Labour joined in a resolution, 
which was carried, instructing the Labour Party to introduce and 
support the Bill of the National Federation of Colliery Surface 
Workers for an eight-hours day “for all classes of workmen en- 
gaged in the manipulation of coal, direct or indirect, or in the 
manufacture of coke, and including all workmen engaged upon or 
about a colliery surface, who are or may be called upon to work 
seven days a week.” The conference afterwards agreed unani- 
mously to a resolution for compulsory prohibition of work be- 
tween noon on Saturday and six on Monday morning, except to 
do repairs to machinery 

It was on the third, and last, day of the meeting that the 
Socialists found an opportunity of avenging their previous defeat. 
Towards the close of the proceedings, a resolution was brought 
forward, on behalf of the Amalgamated Society of Engineers, in 
the following terms: “That, in the opinion of this conference, 
the time has arrived when the Labour Party should have as a 
definite object the socialization of the means of production, dis- 
tribution, and exchange, to be controlled by a democratic State 
in the interest of the entire community, and the complete eman- 
cipation of Labour from the domination of Capitalism and Land- 
lordism, with the establishment of social and economic equality 





between the sexes.” The Standing Committee were defeated in 
a very reasonable attempt to get the motion deleted, on the 
ground that the principle it contained had already been dis- 
cussed; and after the closure had been agreed to, the resolution 
was carried by 514,000 votes to 469,000. Though the majorityin 
favour was thus not very large, the figures are extraordinary when 
compared with the division the previous day, when the motion 
in regard to Socialism was defeated by 951,000 votes to g1,000. 
Remarks made by delegates after the meeting showed a distinct 
desire to belittle the effect of the resolution, and to deny that 
the party had bound itself to Socialism ; one delegate giving it as 
his opinion—and in this at least many other people will be inclined 
to —— with him—that by its action the conference had stultified 
itself. 
Next year’s gathering will take place at Portsmouth. 
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THE RELATION BETWEEN THE RATE OF 
FLOW OF THE GAS AND PURIFYING EFFECT. 





Ir is frequently held that the activity of oxide of iron in purify- 
ing vessels is practically independent of the rate of flow of the gas 
through the material. If this view is accepted, it follows that the 
quantity of oxide through which the gas is passed determines the 
efficiency of the purification, and that therefore, as the depth of 
material traversed is increased, the rate of flow of the gas may be 
increased without detriment to the efficiency of the process. The 
classical experiments of Herr Kunath, however, refuted this view ; 
and Herr Lux, of Ludwigshafen-on-the-Rhine, has recently re- 
directed attention to Kunath’s work by publishing a summary of 
the results and conclusions to which it led. The investigations 
were made by passing crude coal gas through a glass cylinder 
charged with Lux’s purifying material, which is a highly active 
artificial oxide of iron containing alkali, which is obtained asa 
bye-product in the manufacture of alumina from bauxite. The 
rate of flow of the gas through the cylinder of purifying material 
was carefully measured, and varied from time to time, and the 
action of the outflowing gas on lead acetate paper was observed. 
New and revivified purifying material were both tried. 

It appeared from Kunath’s experiments, that when the rate of 
flow of the gas was 0°055 foot per second new material removed 
all the sulphuretted hydrogen, as the outflowing gas caused no 
discoloration of the lead test paper. But at rates of flow appre- 
ciably higher than this, the outflowing gas stained the test paper 
a light brown, although the purifying material had not become 
sulphided beyond an initial layer. The subsequent layers of 
unacted-upon material did not avail to remove the last traces of 
sulphuretted hydrogen from the gas until the rate of flow was 
reduced to about 0°055 foot per second, whereupon they again 
became operative. In regard to revivified Lux’s purifying mate- 
rial, it was found, similarly, that a rate of flow appreciably in 
excess of 0'016 foot per second resulted in the lead paper being 
stained. In order to secure a rate of flow within the latter 
limiting value, it is necessary to allow a cross-sectional area of 
purifier of 7 square feet per 10,000 cubic feet of gas passing 
through the purifier per diem. If existing purifiers do not admit 
of this allowance under full work, when the vessels are used in 
series, the rate of flow should, according to Herr Lux, be reduced 
by working two or more of the vessels in parallel. 

The experiments of Kunath indicate that it is not the number 
of the consecutive vessels, or the depth of the material in them, 
which matters, but only the cross-section. When the cross- 
section varies owing to the vessels not being all of the same size, 
that of the smallest in the series should be taken as the cross- 
section which is material. It is obvious that the rate of flow of 
the gas will be highest in the vessel which has the smallest cross- 
section. The experiments further showed that, provided the rate 
of flow did not exceed o'016 foot per second, Lux’s purifying 
material would continue to purify the gas even after it had been 
revivified 37 times. The results recorded are of much interest in 
another direction. They may to some extent explain the,obser- 
vation made in many English gas-works to the effect that oxide 
of iron is not so satisfactory as lime or Weldon mud for removing 
the last traces of sulphuretted hydrogen. Probably the rate of 
flow of the gas through the oxide purifiers in those works has 
been in excess of the limiting rate found by Kunath. 








According to “ Progressive Age” (New York), Coroner Har- 
burger of New York City has prepared a Bill to be introduced in 
the New York Legislature that provides that stop-cocks on gas- 
fixtures shall be not less than a foot apart when there are two on 
a pipe. In turning off gas used for one purpose, one is liable 
unconsciously to turn it on through another vent, especially where 
the stop-cocks become loose in turning from constant use. The 
Coroner has found that many asphyxiations result from this cause. 
What won’t we have laws upon, says our contemporary, if this 
keeps up? If inspection by trained experts were required, under 
such regulation as might be developed by the Public Service 
Commission, for example, some good might follow ; but this inter- 
ference in the operation of industries by amateurs who imagine 
they have dscovered a cure for some fancied evil, and succeed in 
having the notion dignified as a law, is nothing short of disgust- 
ing. Truly practical intelligence must lurk somewhere in legisla- 
tive halls, even though it seldom shows itself, 
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ABILITY COMPETITIONS AT TOTTENHAM. 


A Promising Scheme. 
Tue Chairman and Directors of the Tottenham and Edmonton 
Gas Company, who are always anxious to do everything they can 
to promote good feeling among their staff and workmen, and also 
to give them an interest in their work, have lately started a series 
of “ Ability Competitions” which should materially assist in both 
these directions. 


The system can best be explained by reference to the notice on 
the subject (signed by the Engineer, Mr. A. E. Broadberry) which 
was issued to the staff and workmen. This states that “ in order 
to encourage the study of details by all members of the staff and 
workmen, and to give everyone, from the bottom upward, an 
opportunity of showing what knowledge and ability he possesses, 
the Directors have decided to give a prize of half-a-guinea for the 
best paper prepared on subjects which will be set from time to 
time, and at the end of the year a prize of two guineas for the 
best aggregate number of marks. In judging the papers, regard 
will not only be had to the correctness of the arguments, but also 
to the clearness of expression, neatness, and spelling.” 

The first subject selected for the purpose was the “ Principles 
Involved in Atmospheric Burners, and the Effects of Under and 
Over Aeration,” replies to which had to be sent in by Friday, the 
17th inst. Nineteen papers were sent in, and the competitors 
represented practically every branch of the business—foremen, 
fitters, slot-collectors, lads in the office, clerks, apprentices, and 
junior assistants all being among the number. The first prize 
was awarded to Mr. P. C. Gardiner, of the Chemical Laboratory, 
a copy of whose paper appears below. 

The paper for next month will be the “ Chief Causes of Com- 
plaint by Gas Consumers, and what Steps should be Taken to 
Rectify them.” This question was suggested by Mr. H. Banyard, 
General Foreman, in response to an invitation contained in the 
notice already referred to. 





PRINCIPLES INVOLVED IN ATMOSPHERIC BURNERS, AND 
THE EFFECTS OF UNDER AND OVER AERATION. 

The great German physicist Bunsen was the first man to suc- 
ceed in turning the idea of burning a mixture of coal gas and air 
to practical utility. Indeed, he obtained not only a smokeless 
flame, which was his object, but also a much hotter one than had 
previously been in ordinary use. For the purpose of discussing 
the bunsen burner, coal gas may be regarded as a mixture of 
gaseous substances which are essentially composed of carbon and 
hydrogen. The phenomenon we know as “ burning,” is really the 
rapid oxidation of the carbon and hydrogen in the gas to carbon 
dioxide and water vapour by the oxygen of the atmosphere. 

In the case of burners in which no air is allowed to mix with 
the gas before it arrives at the point of ignition, it is impossible 
for all the constituents of the gas to get oxidized during the brief 
time they are in the heated zone of flame, as the only oxygen 
available is on the outside of the flame. Consequently, some of 
the less easily oxidizable carbon floats upward through the flame 
in the free state; and it is these particles of carbon heated to 
incandescence that give the flame its luminosity, while they also 
account for its smokiness. Going a step further, we see that if 
air be allowed to mix with the gas before reaching the flame, 
there is much greater likelihood of complete oxidation of the 
constituents of the gas being effected ; and, of course, with com- 
plete combustion, a greater amount of heat will be generated 
than when only part of the carbon is burnt up. Again, if all the 
carbon is burned to carbon dioxide, which is a gas, the cause of 
the luminosity is removed, and a non-luminous flame is the un- 
avoidable result. 

The bunsen is therefore constructed with an air-inlet to the 
gas-tube some 4 or 5 inches from the flame-end; and at the 
same point the gas-way is restricted by the nipple, the object of 
which is to give the gas increased velocity just as it passes the 
air-inlet, thus causing the gas to draw in a considerable quantity 
of air. Having to travel the 4 or 5 inches to the burner-head 
gives the gas and air an opportunity of getting mixed. The 
thorough mixing of the gas and air is of such great importance in 
the application of this burner to invandescent gas lighting, that 
almost every new incandescent burner placed upon the market 
has some special arrangements to this end. The most striking 
instance is the Kern burner, in which the straight flow of the gas 
and air is obstructed by perforated conical screens to assist the 
mixing. One of the latest ideas is the introduction of a thermo- 
pile, which is heated by the products of combustion; and the 
electricity produced is utilized to work a small motor, which, in 
turn, drives an agitator in the mixing-chamber. 

The heating effect of a bunsen flame is governed by the propor- 
tions of gas and air which are burnt to produce it; and generally 
it may be stated that the greate rthe proportion of the air the 
greater is the heat obtained. Not only does the heat of a flame 
alter with the variation of the air supply, but its structure and 
appearance change considerably. At first, by excluding all the 
air, a long luminous, smoky flame is obtained. Then, by admit- 
ting a small quantity and gradually increasing the proportion of 
air, the following changes will be noticed: (1) Flame becomes 
gradually non-luminous; (2) flame becomes gradually shorter; 
(3) blue inner cone appears; (4) both cone and outer zone 
. become shorter; (5) greenish tinge appears in inner cone. All 








this time the flame has been getting hotter; and it has now—at 
(5)—arrived at the condition in which it is of greatest use in the 
incandescent: burner. If the process of admitting more and 
more air be continued, the flame grows still shorter, becomes 
uneven, “ roars,” and finally lights-back. 

When properly adjusted, the bunsen is a very good heating 
agent; but in itself it is of no use for lighting purposes. By apply. 
ing it to the heating of an incandescent mantle, however—which 
consists of a “ stocking” impregnated with a mixture of the oxides 
of thorium and cerium—a very bright light is obtained, and the 
better the flame the better the light given by the mantle. 

From the previous remarks, we see that, with an insufficient 
supply of air, the bunsen flame is long, and will therefore probably 
burn beyond the mantle, in which case the flame will be unable 
to give all its heat to the latter, which will consequently appear 
dull. Further, if insufficient air is used to completely burn up 
all the constituents of the gas, particles of free carbon appear 
as soot above the burner, and perhaps on the mantle itself. 
This does not, however, permanently injure the mantle, as the 
carbon will be burnt off as soon as sufficient air is admitted to 
the burner. 

In cases of over-aeration, there is a possibility of the burner 
lighting-back, under which circumstances the mantle gives very 
little light, and the burner generates a foul smelling mixture of 
gases, chiefly consisting of acetylene, which is both poisonous and 
explosive. Even if the excess of air is not sufficient to make the 
burner light-back, it will ‘“‘roar” and give an unsteady light. 
Generally, therefore, the greater the proportion of air burnt with 
the gas to give a steady flame, the better the light obtained from 
the mantle. By causing the gas to rush through the nipple at a 
greater pace, a larger proportion of air can be drawn into the 
burner; and the result is that a brighter light is obtained from a 
unit quantity of gas. In order to effect this, artificial means of 
boosting up the pressure of the gas are resorted to; and this is 
the basis of all high-pressure lighting systems, which give a 
superior and more economical light as compared with the ordinary 
system. 








Reports of Gas Associations for 1907.—It will be seen, from an 
announcement appearing elsewhere, that the above-named work 
is now ready. The volume contains the collected reports which 
were given in the “ JouRNAL ” of the proceedings at the meetings 
of the various District Gas Associations last year. The technical 
matter occupies nearly 600 pages; and it is illustrated by 75 
diagrams, &c., and a folding plate. Reference to any subject is 
facilitated by an index; and at the end of the book are given lists 
of the officers and members of the Associations. The volume is 
the twenty-fifth of the series. It forms a useful companion to the 
“Transactions of the Institution of Gas Engineers.” 


Storage of Coal Under Water.—This subject has been at 
times referred to in the “ JourNAL” in connection with experi- 
ments carried out in England. In the “ Chemiker Zeitung” for 
the past month, Dr. Hart describes a test he made to ascer- 
tain the effect upon coal of sub-aqueous storage. According to 
the “Chemical Trade Journal,” quantities of 2 kilos. of English 
steam coal were placed in bottles, together with a litre of distilled 
water, and the coal and water were examined after intervals of 
four and eight weeks. The coal was found to be practically un- 
changed, except that it had taken up a very small quantity of 
water, which could not be drained off, but could be eliminated by 
drying. Practically nothing had gone into solution in the water 
except traces of sulphates and chlorides of magnesia and lime. 
This confirms the reports of satisfactory storage results which 
have appeared in England. 


Analyses of Accounts of Gas Undertakings.—We have received 
the “ Gas World” analyses of the accounts of gas undertakings 
for the year 1906-7. They are contained, as before, on four large 
sheets (linen-backed for strength), bound in a stiff cloth cover, 
and relate to 120 company and municipal undertakings—being 
six more than in the analyses for the preceding year. The new 
entries are the Burslem, Leeds, Mossley, and Paisley Corpora- 
tions, and the Otley and Stretford Gas Companies. Mossley is 
a restoration, as the accounts of the Corporation were dealt with 
in the analyses for 1904-5. This publication is fairly well known; 
but the edition under notice embodies several important changes 
to which attention may be directed. On the left-hand sheet, in 
conjunction with the quantity of coal carbonized, the percentage of 
carburetted water gas made is now given; and the unaccounted- 
for gas in percentage of make and per mile of main, replaces the 
figures of the gas accounted for. The receipts from stoves and 
fittings are separated from the gas and meterrentals. The omis- 
sion of the figures for public lighting and the illuminating power 
of the gas, and other alterations in the arrangement of the figures 
on this sheet, allow of the manufacturing charges and the rates 
and taxes being brought in, which is an improvement. On the 
opposite leaf will be found particulars in regard to the charges for 
distribution and management, the bad debts, the net cost of gas, 
the mileage of mains, the number of consumers and publiclamps, 
the capital per ton of coal and per rooo cubic feet of gas sold, and 
the reserve funds. On opening the sheets, the eye is confronted 
by amass of figures; but as in previous analyses, assistance is 
afforded in tracing those relating to each undertaking by the use 
of faint blue lines dividing the whole of the names into groups of 
three, as well as by the repetition, on the inner margins of the 
sheets, of the figures showing the numerical order. 
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ILLUMINATING TRUTHS. 
(7) 


THE OSRAM LAMP—FICTION AND FACT.* 
[CopyRriGHT. | 


Up and down the country the advertisements of the manufac- 
turers of the Osram electric lamp—the General Electric Company 
—have been appearing in the newspapers. In those advertise- 
ments statements have been made as to the relative performances 
of Osram lampsand incandescent gas-burners, which it is submitted 
with deliberation are absolutely false. There have been oppor- 
tunities given to the General Electric Company to substantiate 
those statements; but their silence may be taken as a refusal to 
attempt to verify or to withdraw the published assertions, which 
they must know full well to be totally untrue. And those mis- 
statements, or imitations of them, have been adopted by many 
managers of electricity supply undertakings. 

The Welsbach Incandescent Gas-Light Company, Limited, 
have on several occasions challenged the General Electric Com- 
pany to a competition for the purpose of either justifying, or 
proving the baselessness of, their declarations; and the day has 
yet to come when the latter Company will be inclined to take up 
the challenge. The offer of the Welsbach Company is a very 
fair one. It is that they will instal a house throughout with the 
Kern incandescent gas-burner; the General Electric Company 
on their part to instal a precisely similar house with their 
Osram light ; the candle power and consumption of both means 
of lighting to be tested at intervals during a year by two inde- 
pendent experts—one gas and one electrical. If the competition 
does not prove at the end of the year that light for light the 
Welsbach system, allowing for renewals at current prices in both 
instances, comes out at less than half the cost of the electrical 
installation, the Welsbach Company will pay for the electrical 
installation, and subscribe £25 to any charity the General Electric 
Company may nominate. If the contrary, the General Electric 
Company to pay for the incandescent gas lighting installation, 
and subscribe a like amount of money to a charity. The terms 
are clear and fair. The challenge has not been taken up; and 
the fact is eloquent of an appreciation on the part of the General 
Electric Company of their inability to substantiate the statements 
in their advertisements. To give the General Electric Company 
every inducement, the Welsbach Company have increased their 
offer to £100 to be paid over toa charitable institution. Still the 
challenge is not taken up. 

If consumers are instructed in the way of making calculations 
for themselves, and have a basis from which to proceed, it will 
be easy for them to test the veracity of the statements to which 
allusion has been made. One of the objects of this leaflet is to 
give consumers a starting base by example. In the first place, 
there are a few considerations affecting the 


Reputed and Actual Candle Powers of the Osram Lamp. 

The nominal candle power advertised for the Osram lamp is 
not what the consumer may expect to realize in practice. In the 
first place, the advertised nominal candle powers of the lamps— 
the 32 and the 50 candles—are stated in what are known among 
lighting experts as the German Hefner unit, not the British 
standard candle, of which an explanation was given in No. 4 leaf- 
let. Roughly speaking, 11 Hefner candles are equal to 10 British 
standard candles; so that the consumer has to make a deduction 
in this respect from the reputed candle powers of these lamps. 
Supposing, for example, at one point of lighting, a consumer has 
two (so called) 50-candle power Osram lamps, equalling together 
according to assertion, 100 candles, that 100 should be described 
as Hefner units, and, rendered in British standard candles, the 
nominal illumination should be described at about 90 candles— 
or 10 per cent. less than the advertised. But do these lamps 
really give even this candle power? The writer is aware that, 
as a rule, they do not, apart from the illumination differences 
caused by the variations of the electricity supply voltages or 
pressures. But his own testimony may be taken as prejudiced ; 
and therefore quotation may be made from electricians. 

At the meeting of the Incorporated Municipal Electrical Asso- 
ciation in 1907, Mr. R. M‘Court, of Harrogate, stated that six 
dozen Osram lamps had been tested at Harrogate; and the 
actual illumination of the 32-candle type varied from 17 to 36 
candles (the number of watts used per hour being from 2g to 36) 
and the 50-candle power lamps-varied from 27 to 44 candles (the 
number of watts used per hour being from 36 to 48). These 
tests were made under favourable conditions ; and not under the 
ordinary running conditions found in the house or shop of the 
general consumer. The figures under these conditions show a 
big variation, and indicate that the lamps do not come up to the 
illuminating powers asserted by canvassers and the makers of 
the lamps. Mr. Lancelot Wild, of the Westminster Electrical 
Laboratory, gives the illuminating power of “ 32-candle’”’ Osram 
lamps at from 26 to 29 candles ; and the consumption of electricity 
from 34 to 36 watts per hour each, or from 1°2 to nearly 1°4 watts 
per candle. Further confirmation of variation from reputed and 
actual candle powers is given in a paper by Messrs. Morris, 
Stroude, and Milward Ellis, published in the “ Electrician” during 
July-August, 1907. Their tests gave for 32-candle Osram lamps 





* This article will be reprinted as a leaflet for distribution, forming the 
seventh of our series of ‘‘ Illuminating Truths ’’ leaflets, 





25°9 and 29'1 candle power and for 50-candle Osram lamps 46, 
43'9, and 49 candles. These figures again show variability be- 
tween actual and nominal candle powers. The hourly consump- 
tion of electricity was from 1°23 to 1°37 watts per candle power. 
Regarding the point as to the effect of variable voltages on the 
illuminating power of electric incandescent lamps, that effect is 
not quite so great upon metallic filament lamps—those of the 
class of the Osram—as upon those of the carbon filament type; 
but still the effect is an appreciable one. It may be taken from 
tests made on this point that a variation of 1 per cent. in voltage 
produces about a 4 per cent. change in the candle power of such 
lamps, as compared with the 6 per cent. change produced with 
carbon filament lamps. And no electrical engineer can truth- 
fully talk to the consumer about the constancy of his voltages. 
However, from the figures given here consumers can easily calcu- 
late what their consumption of electricity is likely to be (plus 
installation and renewal charges). 

Costs of Osram Lamps vy. Incandescent Gas-Burners. 

Let us take, as an example, first the middle of the figures of 
Messrs. Morris, Stroude, and Ellis for the so-called 50-candle 
power Osram lamps. Supposing a consumer has twenty of these 
50-candle lamps fixed, each giving 46-candle power on a con- 
sumption of 1'27 watts per candle power per hour (1000 watts re- 
presenting a unit of electricity). 46 x 1:27 = 5842 watts per 
lamp per hour. Therefore, the twenty lamps would use per hour: 
58°42 watts X 20 = 1168'4 watts, or not far short of 1} watts an 
hour. This at 6d. per unit would represent (say) 7}d. an hour; 
at 5d. a unit (say) 6d. per hour; at 43d. per unit (say) 53d. per 
hour; at 4d. per unit, 5d. per hour; at 3d. (say) 43d. per hour. 
The little differences will allow for variation of lamps in con- 
sumption. Now supposing again a shop or dwelling-house uses 
the twenty lamps for 1500 hours in a year. We have seen that 
the 20 lamps will consume 1168'4 watts per hour; so that 1168°4 
watts x 1500 hours + by 1000 watts = (say) 1752 units. 


Cost of Electricity for Twenty Nominal 50-Candle Power Osram 
Lamps for 1500 Hours a Year. 
1752 units of electricity at— 


6d,perunit . .... .. . £4316 0 
oa ~ + os @ oc oe « SS 
43d. ,, Cb ew es eh ew " SSRRAS 
4G. x oe 2 co os os we 6a 
34d. ,, 73 3-3 es 4 oe RRS 
ads 53 ~ + » ws « oe 6 SBS 


WITHOUT ALLOWING ANYTHING FOR INSTALLATION AND FIRST 
COST AND RENEWAL EXPENSES. 

The twenty 46-candle power Osram lamps would give a total 
illuminating power of 920 candles when everything is in order. 

Twenty 64-candle power incandescent gas-lamps would give a 
total illuminating power of 1280 candles, or about one-third more, 
and at a considerably less expense. 

With quite the common form of incandescent gas-burners, 
64-candle power can be obtained for a consumption of 33 cubic 
feet of gas an hour. 20 burners x 3} cubic feet = 70 cubic feet 
anhour. 70 feet x by 1500 hoursin a year = 105,000 cubic feet. 


Cost of Gas for Twenty 64-Candle Power (3 Cubic Feet) Ordinary 
Incandescent Burners for 1500 Hours. 
105,000 cubic feet of gas at— 


4s. od. per tooo cubic feet. . . . £21 0 0 
3s. 6d. as iy jc. - +» & meee oe 
3s. od. ‘ “s ae a 1515 0 
2s. 64. ” as +o 2.0 «0s ARE 
2s. od. we ro ie Pee 10 10 O 


Now from these figures, it will be seen, on the electricians’ own 
showing of illuminating powers and electricity consumption for 
the nominal 50-candle power Osram lamp, that a greater illu- 
minating power, for less outlay than half the expenditure on 
electricity alone (without counting cost of installation and re- 
newals), can be obtained by common forms of incandescent gas- 
burners—not the superior types or economical inverted ones. 

Let us take now the 32-candle power Osram lamp, and treat it 
in the same way as we have done the nominal 50-cangle power 
lamp. The best figures given by Messrs. Morris, Stroude, and 
Ellis for a 32-candle power lamp shall be adopted—that is to say, 
29't candles at 1°32 watts per candle power per hour. Assume, 
again, a shop or dwelling-hovse requiring twenty of these lamps 
(or ten pairs). 29'1 candles x 20 = 582 candles, which is not so 
much as the illuminating power to be obtained by ten incandes- 
cent burners each giving 64 candles. 64 X 10 = 640 candles. 

2g'1 candles x 1°32 watts per candle = 38°41 watts per lamp per 
hour. 38°41 watts x 20 lamps = 7682 watts per hour X 1500 
hours a year = a consumption of 1152 units of electricity. 


Cost of Electricity for Twenty (so-called) 32-Candle Osram Lamps for 
1500 Hours a Year. 
1152 units of electricity at— 


6d:.peranit i. .:...: . £68 9 
SOs 55 re 2 oe wt 2 2. RRS 
44d. ,, i 1 se tee ws a oe SEO 
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WITHOUT ALLOWING ANYTHING FOR INSTALLATION AND FIRST 
COST AND RENEWAL EXPENSES, 


Ten incandescent gas-burners, each giving 64-candle power, 
would use 3} cubic feet each X 10 = 35 cubic feet an hour, 
X 1500 hours a year = 52,500 cubic feet. 

Cost of Gas for the Ten 64-Candle Power Incandescent Gas-Burners 
in 1500 Hours. 
52,520 cubic feet at— 


4s. od. per ro0o cubic feet. . . . £1010 0 
5. Sa 2 ts Rs ee 9 39 
SEG. 45 x . beh es Sa 717 6 
os. 6d. 4, Ra a ee ee 611 3 
23.00. « aM os con ah al > 4* 


Again we see that for a greater illuminating power, the gas con- 
sumed in ordinary incandescent burners (not the superior vertical 
or the inverted ones) would only cost (according to price) from 
less than one-third to less than one-half the cost of the electricity 
used by nominal 32-candle power Osram lamps. With bijou in- 
verted lights, a more favourable result could be shown for gas. 


Increased Cost from the Osram Lamp. 


It is, however, a question as to whether in many cases, while 
illumination will be greatly increased, the cost of electricity will 
not also be increased unless a transformer (involving further ex- 
pense and possibly troubles) be employed. Take a case where 
single 16-candle carbon filament lamps have been employed ; and 
it is determined, instead of installing a transformer, to put in at 
each point (the necessity for which will be explained presently) 
clusters of two or more nominal 32-candle Osram lamps, each 
using (say) close upon 40 watts of electricity per hour (38°41 
watts was the consumption of the lamp previously referred to). 
Supposing only two of these lamps are fixed where only one lamp 
existed before, the consumption will be about 80 watts per point, 
in place of 64 watts under the old condition; and that is what 
will happen in many places, as has already happened, and is 
causing discontent. Thereis a 20 per cent. increase in consump- 
tion and consequently of cost here; and though the user gets a 
larger illumination, he will hardly want to supplement his old 
electricity account when he can get greatly increased illumination 
for less expense by means of the modern forms of incandescent 
gas-burners. 

Mr. H. Faraday Proctor, the Electrical Engineer of Bristol, 
reported to his Committee in 1907 that tests made at the Temple 
Back Works with Osram lamps showed that, taking the then 
current prices charged for electricity in Bristol, an Osram lamp, 
giving 32-candle power, costs only about 15 percent. less per hour 
than an average 16-candle power carbon filament lamp, including 
lamp renewals in both cases. But this does not take into account 
the necessity for running these lamps in series in most cases, or 
the cost, upkeep, and losses associated with a transformer. 


An Instance of no Saving in Consumption—Installation Costs. 


The writer has had under observation ten pairs of Osram lamps, 
which have taken the place of ten clusters of three carbon filament 
lamps, in a shop where some of the lamps are almost continuously 
in use during the day. Fortnightly readings of the meter during 
the winter months 1907-8 do not show a variation of ten units of 
electricity per fortnight below or above the corresponding figures 
for the same periods of 1906-7 when carbon filament lamps were 
entirely in use—that is to say, in some fortnights there have been 
two or three units below the corresponding fortnight’s consump- 
tion, and in other fortnights a few units above. The similarity 
in consumption isremarkable. The suggestion of the representa- 
tives of the Electricity Supply Company that there would be, in 
this instance, a saving on the consumption and cost of electricity 
of at least one-third has not worked out in practice—the quarterly 
accounts totalling to almost precisely what they did before the 
change. The cost of conversion (without any charge for labour) 
from the ten clusters of three old carbon filament lamps to the 
ten pairs of Osram lamps was £5 5s.—made up of ten pairs of 
Osram lamps at 4s. per lamp (8s. per pair), £4; and ten adaptors 


at 2s. 6d., £1 5s.; and upon this, and the running cost, will be the 
expense of renewals. 


Renewals. 


We have shown the cost of electricity for the Osram lamps; 
the approximate cost of installation where a place is already 
wired ; and now there is the cost of renewals. It is said these 
lamps (running in the laboratory) have an efficient life of about 
1000 hours. No such period of use can be relied upon. In the 
first two months, one lamp in the foregoing installation required 
skilled attention, and two were blackened to such an appreciable 
extent that the illuminating power was diminished. Supposing, 
however, these lamps did last an average of 1000 hours, 1500 
hours would mean an average of 1} lamps per lamp installed per 
annum, or 3 lamps at each point of lighting. Multiply the number 
of lamps in use by 1}, the cost per lamp is known, and the expense 
of renewals is approximately found, though on this something 
should be added for labour for maintenance and for lamp casual- 
ties at shorter intervals than the 1000 hours. 

Transformers. 


The use of transformers has frequently been mentioned in 
this leaflet. The common voltage of electricity supply in this 





country is from 200 to 240; while the Osram and such-like lamps 
(through physical difficulties) can only be made to run on much 
lower voltages. Attempts to get them to do so have not outside the 
laboratory yet been successful. Consequently they can only be 
used in (what is known as) series—that is to say, in pairs or groups 
at each point of lighting, unless, on alternating current systems, a 
transformer is employed. Transformers cost money ; so that the 
electricity suppliers cannot afford to furnish them for nothing, 
more especially as one result of the use of the transformer is to 
reduce the income from electricity. The suppliers must there. 
fore charge a rent for them to include capital charges and main. 
tenance. For an ordinary installation, it is possible the rent would 
have to be 10s. a year. But that is not all. The transformer in- 
troduces another complication into an already complicated sys. 
tem of obtaining light; and it is also the seat of electrical losses, 
The pressure to which there should be transformation would have 
to depend, too, on the wiring already installed. Electricity under 
the simplest system of supply demandsa great deal of faith from 
the user. The transformer is another tax upon his faith. More. 
over, transformation will render the electric current useless for 
certain other purposes, unless there be separate circuits. 


A Weakness of the Osram Lamp, 


A weakness of the Osram lamp (which as has been stated can 
only be used on low voltages without going to the expense of 
using transformers, or employing the lamps in series) is that it 
has to be used with the filament in the vertical plane. This 
was a matter to which Mr. Leon Gaster, an Electrical Engineer, 
called attention at the meeting of the British Association at the 
Leicester meeting in 1907. The reason that these Osram lamps 
cannot be fixed at an angle as in the case of the carbon filament 
lamp or the bijou inverted gas-burner is that the diameter of the 
filament is only about 004 mm., which is finer than the average 
human hair; and as the filament at the high temperature to 
which it is heated when running is quite soft, if the lamp is not 
hung perfectly vertical the filament will sag against its supports. 
On the other hand, the filament when cold is brittle, and should 
not be jarred. Messrs. Morris, Stroude, and Ellis, in the paper 
published in the “ Electrician,” to which reference has already 
been made, state that, from considerable experience gained in the 
handling and use of such lamps as those of the Osram class, it 
would, in their opinion, be better to make some sacrifice in effi- 
ciency in order to gain in mechanical strength. This has already 
been done in the case of the Tantalum lamp; but the gain of 
mechanical strength means a decrease of illuminating power for 
a given consumption of electricity. 

The ease with which the filaments break is attested in a letter 
(published in the “ Electrical Review”? on Dec. 6, 1907) by 
Mr. Charles E. Gray, the Engineer of the Ross Electricity Works. 
He says that a few weeks previous to that date, he had occasion 
to send a sample order for 32 Osram lamps. “On receipt of 
these, though they had been most carefully packed, no fewer than 
eleven were found defective. I understand,” he adds, 
“that the manufacturers of these lamps only allow 3 per cent. for 
broken lamps—our lot amounts to close on 35 per cent.” 

In another letter in the same publication, a“ Station Engineer,” 
referring to the Osram and Tantalum lamps, remarks that the 
profit (if any) of station engineers and contractors is “ swallowed 
up in paying for lamps supposed to have been sound when de- 
spatched by the manufacturers; also in replacing lamps which 
go absolutely black after a few hours’ use.” 


Extinctions and Pairing. 


We know that electricity supply is subjected to many troubles 
that cause extinctions—troubles arising in the system right away 
from the generating station to the filaments of the electric incan- 
descent lamps and to the carbons of arc lamps. We need not 
specify these troubles here. They—or rather their effects—are well 
known to users of electricity. But we have seen where a trans- 
former is not introduced to reduce voltage to the point necessary 
for these Osram or other metallic filament lamps, that the lamps 
have to be run in series. One result of this is that, in the event 
of the failure of one, a number of the lamps will be affected 
by the running in series. The “Electrician” has pointed out 
another difficulty. It is that lamps running in series on any one 
circuit must be practically identical, in order to give satisfactory 
results. Adds that technical authority: “ At the present stage of 
manufacture, it is quite possible that this difficulty cannot be very 
satisfactorily met without careful selection. A certain amount of 
trouble has been caused on private lighting circuits by lamps 
differing to some extent, so that both lamps of a pair do not burn 
at the same efficiency.” 

In the “Installation Notes” in the “ Electrical Times,” on 
Jan. 2, this same subject is referred to. It is remarked: ‘To get 
lamps of any make to run well in series is always difficult, and 
metallic filament lamps are particularly unsuited for series burn- 
ing. Makers of these lamps grade their filaments with great care; 
but the average user cannot see why it is so essential always 
to run pairs of Osram lamps, for instance, bearing the same series 
number. If one should burn out or be broken, he is apt to re- 
place it with any spare lamp of the right voltage, without ascer- 
taining whether it is of the correct grade; and this is fatal to 
their chances of a reasonable life.” 


Straining the Eyesight. 


Mr. Leon Gaster (who is an electrical expert), in a paper read 
before the Association of Engineers in Charge on Dec. 11, 1907, 
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observed on this subject: “ The new light sources are excessively 
intense or bright. Take the incandescent electric lamp for ex- 
ample. If you look at such a lamp when it is burning, the image 
of the filament on the retina is so intensely brilliant that, if you 
cover your eyes with the hand, you will continue to see the bright 
form of the filament floating in a dark field for some time. This 
shows that the excessive brilliancy of the image strained that part 
of the retina upon which it fell, so that it required some time to 
recover. If the strain were continued long enough, the injury would 
become permanent. There are cases on record where total loss of sight 
has resulted from such a strain. It may be put down as an estab- 
lished fact in artificial lighting that all modern light sources are 
too bright to be used uncovered.” 





With the facts presented in this leaflet—facts based upon the 
publications of electricians—readers may judge for themselves 
how far the statement sedulously circulated by electrical people 
is true, that the Osram lamp is more economical, or can give illu- 
mination at a cheaper rate, than the incandescent gas-burner. 


ss 


CHEAP AND EFFICIENT FITTINGS. 








’ 


Tue “ Luisin” is a form of inverted gas-lamp, with other excel- 
lencies than that of low price. It is efficient, and its design 
embraces several conveniences. To the new lamp attention has 
been called by Messrs. J. & W. B. Smith, of Farringdon Road. 
At the top of the lamp is a shield taking the form of an inverted 
shell, destined, as it efficiently does, to direct the products of 
combustion well away from the primary air inlets. The sleeve by 
which the regulation of the air supply is effected is perforated for 
the admission of the air in such a manner that dust and other 
matter that would tend to accumulate and affect the light-giving 
powers of the lamp are excluded. But no doubt an occasional 
brushing will be required to keep the perforations free. The 
regulator is provided with a projection so that it can be moved 
while the lamp is in use. There is also a special gas-regulator— 
in fact, inverted lamps that have no such provision are gene- 
rally considered to be of little account in these days. Above the 





gas-injector again is a gauze protector ; so that any foreign matter 
carried by the gas, or dropped in in fitting, is arrested, and pre- 
vented entering the pin-hole of the injector. Between the metal 
bunsen tube and the fire-clay nozzle (which carries the ordinary 
mantle) is another piece of gauze, to obviate firing-back. There 
is, therefore, plenty of protection about this burner, all directed 
to the maintenance of efficiency. The ornamental brass casing 
at the top of the lamp is also removable ; and the lower fittings of 
the lamp are arranged so that cleaning does not involve any diff- 
cult or considerable labour. Like the Graetzin lamp, this one has 
an interior glass surrounding the mantle. But in this case, the 
glass is provided with a shoulder which is the means of support 
upon a metal ring, and which ring connects by a bayonet joint to 
the body of the lamp. As the same ring carries the outer globe, 
both globes can be removed at the same time; and thisisa great 
convenience. As the illustrations show, the lamps can be had 
plain or fitted with an opal shade. Though a low-priced lamp, it 
will give satisfaction on the point of illuminating efficiency. 

Most of the wholesale houses are now supplying a new adjust- 
able pendant, which offers the means (in cheap form) of raising 
and lowering the position of the light. Mr. Robert Hunt, Messrs. 
D. Hulett and Co., Limited, and Messrs. J. & W. B. Smith are 
among the firms showing this pendant. It is constructed of single 
rods, with swivels made from solid rods; and the finishes are 
steel bronze, polished, or antique copper. The rod attached to 
the bottom of the top vertical pipe is furnished with (on the end 
opposite to the depending tube carrying the burner) a counter- 
balance weight. There are various forms of the pendant—one, 
for example, is fitted with an oval-shaped end-piece to carry 
either an inverted or upright burner; another form is intended 
for an inverted burner only. The positions in which a cheap move- 
able pendant will be found a convenience are many. 





AMERICAN COMMERCIAL GAS ASSOCIATION. 


It may be remembered that rather more than two years ago an 
Association was formed in America, under the title of the National 
Commercial Gas Association, with the view of advancing the ia- 
terests of the gas industry in that country. The objects of the 
Association, as set forth in a circular issued at the time, were— 


1.—The promotion of increased sales of gas, the promulgation 
of ways and means and methods necessary thereto, and the en- 
couragement of manufacturers to produce high-grade and highly 
efficient devices that require gas for light, heat, and power. 

2.—The establishment and maintenance ofa spirit of fraternity 
between the members of the Association, by friendly exchange of 
information and ideas on the before-mentioned subject-matters, 
and by social intercourse. 

3.—The inducement and extension of more cordial and friendly 
relations between consumers and producers of gas, based upon 
mutuality of interest. 

4.—A substantial recognition of the value of the gas appliance 
manufacturer to gas interests, and his importance to the com- 
mercial end of the gas industry, as well as the encouragement of 
fraternal intercourse between the sales division of the gas industry 
and the appliance manufacturers, also between the commercial 
interests of the gas companies and merchants who make one of 
their special features the sale of devices for producing light, heat, 
and power, wherein gas is the element required. 


All officers or employees of gas companies, as well as anyone 
qualified to assist in promoting the objects of the Association, 
were eligible for membership. The first President was Mr. W.J. 
Clark, the Superintendent of the Fuel and Appliance Department 
of the Consolidated Gas Company of New York; and the Secre- 
tary, Mr. Lucius S. Bigelow, of New York. The first meeting was 
held in the Cadillac Hotel, New York, early in 1906, and was 
noticed in the “ JourNAL” at the time. The second meeting, at 
which about 150 members were present, was opened in the same 
place on the 8th inst., and the proceedings extended over three 
days. The following particulars in regard to them are taken from 
the “ American Gaslight Journal.” 

The President of the Association (Mr. Clark) was unfortunately 

revented by illness from occupying the chair; but his place was 
taken by Mr. Frank W. Frueauff, the First Vice-President, who 
delivered the address which Mr. Clark had prepared for the occa- 
sion. The papers and addresses were of an interesting character. 
Mr. C. A. Learned, of Meriden (Conn.), showed his colleagues 
“Why a Commercial Gas Association is Beneficial to the Gas 
Industry;”» and Dr. A. C. Humphreys, the President of the 
American Gas Institute, and also of the Stevens Institute of 
Technology, delivered an address on ‘“ The Commercial Side.” 
Mr. H. R. Kenyon gavea lecture on “ The Salesman’s Personnel,” 
in which he set at a rather high standard the qualifications re- 
quired for the employee referred to. Included in the list of 
papers were the following: “ Gas Illumination in Shop Practice,” 
by Mr. T. J. Litle; ‘Conducting Gas Company Employees’ 
Meetings,” by Mr. E. N. Wrightington, the Secretary of the 
Boston Consolidated Gas Company; “The Use of Mechanical 
Devices in the Accounting Department of a Gas Company,” by 
Mr. F. H. Barnitz, of the Consolidated Gas Company of New 
York; and “ How to Promote the Sale of Industrial Gas Appli- 
ances,” by Mr. W. H. Allen, of Newark (N.J.). Some of these 
communications we hope to notice in subsequent issues. 

The general business of the meeting included the election of 
office-bearers, which resulted as follows :— 


President.—Mr. F. W. Frueauff, of New York. 

First Vice-President.—Mr. J. D. Shattuck, of Chester (Pa.). 
Second Vice-President—Mr. D. T. Cortis, of Boston (Mass.). 
Third Vice-President.—Mr. R. M. Searle, of Rochester (N.Y.). 
Secretary and Treasurer.—Mrt. L. S. Bigelow, of New York. 


There was a good gathering at the annual dinner of the Asso- 
ciation, which was held on the afternoon of the second day of 
the meeting; and some excellent speeches were made. Mr. H. L. 
Doherty, who was introduced as the “ most successful commercial 
man of the day,” had something pointed to say ; and a noteworthy 
feature of his remarks was the declaration that “all the money 
spent in the commercial department of a gas undertaking was 
well laid out, even if no more business resulted therefrom, pro- 
vided the goodwill of the community was obtained and retained. 
Another speech that was listened to with attention was that by 
Mr. Shattuck, who described the method used to promote the 
right esprit de corps in the staff. In a short but effective speech, 
the Secretary made an earnest appeal for co-operation, inasmuch 
as this was, he said, the only rcad to success. 

The whole proceedings were brought to a close shortly after 
noon on the roth inst. 








Mr. F. H. Orme, Joint Managing-Director of Meters Limited, 
and a Director of the National Gas-Engine Company, Limited, 
whose death was announced in the “ JournaL” for the 3rd ult., 
left a fortune amounting to £47,077. Alderman Daniel Stephens, 
of Kidwelly, who was a well-known manufacturer of silica fires 
bricks, left £26,695. 
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GAS SUPPLY IN THE SUBURBS OF PARIS. 





The Gas-Works at Gennevilliers. 


In previous issues of the “JouRNAL,” particulars have been 
given of the manufacturing plant at the gas-works which have 
been erected at Gennevilliers, by the Compagnie d’Eclairage, 
Chauffage, et Force Motrice, for the supply of the suburbs of 
Paris, as well as of the distributing system by which the gas is 
conveyed to the various communes. We are now ina position to 
give a plan of the works, which has been reproduced by our 
contemporary the “ Journal des Usines 4 Gaz” from a descriptive 
article in a recent number of the “ Génie Civil,” and supplement 
by a few additional details the particulars which have already 
appeared in our columns. 

It will be seen from the plan that the works are in close proxi- 
mity to the River Seine and to a line of railway; and they occupy 
an area of about 110 acres. The buildings are all of iron or 


armoured cement, ornamented with white bricks, and have tiled 
Some difficulty was experienced in connection with the 
It was 


roofs. 
foundations, as the soil did not offer any resistance. 





consequently necessary to make up the ground to an average 
height of about 6 feet. On the small arm of the Seine there has 
been constructed a quay about 660 feet long, upon which there 
are four cranes—three electric and one worked by steam. The 
coal is loaded into waggons which open below, and discharge 
their contents either into the conveyors in the retort-houses or 
into hoppers on the coal-ground, shown in the upper portion of 
the plan. From these, it is taken by a movable transporter, 330 
feet span and 80 feet high, which by means of skips, each capable 
of containing about 4 tons, stacks it upon the ground. Two similar 
transporters deal with the coke. 

At present there have been erected two retort-houses, equipped 
with three benches of eight settings of nine 20-feet retorts, and 
one house with four benches of six settings. The retorts have 
two mouthpieces with luteless lids. There is only one hydraulic 
main toa bench. Each retort-house is equal to a maximum pro- 
duction of about 33 million cubic feetof gasper day. The hoppers 
of the charging-machines are fed by a bucket conveyor; and the 
retorts are discharged by Boutan and De Brouwer machines. In 
the first houses erected, the coke on leaving the retorts fell upon 
moving plates, by which it was shot into a capacious channel in 
which it was quenched bya water-spray. It was then passed on 


















































to an elevator which raised it to the hoppers, arranged with the 
view of filling skips transportable by lorries to the coke-ground. 
In the second house, the hot coke falls direct into a hopper in 
which it is quenched. By this change, some saving has been 
effected in the dimensions of the buildings. The space in front 
of the retorts is the same as in the other case—about 26 feet; 
but on the discharging side it has been reduced from 16 feet to 
11 ft.6in. The gas is conveyed by a large foul main into annular 
condensers, and drawn forward by exhausters of the Beale type 
worked by steam or electric motors. Their speed is regulated 
by an electric appliance actuated automatically by the gas pres- 
sure. The gas next passes into ‘“ Standard” washers, supplied 
with heavy oil, then into multitubular condensers, and finally 
into ‘“ Standard ” washers supplied methodically with pure water 
and am noniacal liquor, to extract the ammonia. Provision has 
been made for the erection of cyanide washers. The purifying 
plant is housed in two buildings, each containing eight purifiers 
30 feet square, located on the first floor ; the second serving as a 
revivifying chamber, and the ground floor as a store-room. Pro- 
vision has been made for revivifying in situ. 

The positions of the tar and liquor tanks and of the force- 
pumps for driving the gas into the trunk main leading to the 
holders are shown on the plan. Some particulars of the com- 
pressing and distributing plant have already been given in the 




















A. Retort-Houses Nos. 1 
and 2. 

B. Retort-House No. 3. 

C. Exhausters. 

D. Purifiers. 

E. Compressing Plant. 

F, Gasholders. 

G. Motive Power. 

H. Workshops. 

I, Pitch-Pit. 

J. Products Works and 
Water Gas Plant. 

K. Coke Ground. 

L. Offices. 


*“ JourNAL.” It will be noticed that railway lines run all over 
the works. In an establishment of this size, the disposal and 
treatment of the residuals are matters ofimportance. The greater 
pat of the coke, which the Company desire to sell retail, has to 

e broken and screened on “ jigging” screens furnished with hop- 
pers and pits. The products works will be located at the back 
of the station, in proximity to the water-gas apparatus. The 
sulphate plant consists of two columns 5 ft. 3 in. diameter; the 
tar-distilling plant of two 40-ton boilers and a capacious pitch-pit. 
The motive power necessary for driving the plant is furnished 
from a central electric station containing three sets of 625 H.P. 
turbines distributing continuous current at 590 volts. 








A Curious Water Reservoir.—An old windmill at York, built of 
stone and now disused, is to be converted into a water tower by 
the Yorkshire Hennebique Contracting Company, of Leeds, who 
are now engaged in altering the body of the mill into a reservoir, 
which is being constructed entirely of ferro-concrete on the 
Mouchel-Hennebique system. In building this particular reser- 
voir, the only preparation necessary was the provision of a few 
boards and timber supports to serve the purpose of moulds, into 
which the concrete is poured after the reinforcing steel rods have 
been laid in place. 
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WATER SUPPLY OF MALVERN. 


By Wms. OsBorneE Tuorp. 
(A Paper read before the Association of Water Engineers. | 


Mr. W. Osporne TuHorp read a paper on the above 
subject. He said a history and description of the Malvern 
water supply would form a very bulky volume, and though 
the lessons which could be derived from it might be of 
considerable interest, it would be more local than general. 
So he commenced at the year 1892, when the principal 
scheme which had long received attention by the Malvern 
Local Board was put in hand. It consisted of the con- 
struction of a large catchment reservoir formed in a natural 
hollow or valley, beautifully situated below the British Camp 
Hill or Herefordshire Beacon, 44 miles south of Great 
Malvern. An earth dam, with puddle trench of the usual 
type, was thrown across the valley; and the reservoir thus 
made was in the form of an inverted cone, which, when full, 
hadacapacity of 444 million gallons. The Ordnance datum 
of the top-water level was 667 feet; the reservoir being 
purposely kept at a high elevation so as to permit of water 
being delivered to the greater portion of Great Malvern by 
gravitation. 

The gathering area around the basin forming the reser- 
voir was very small, and this was augmented by catch- 
ment drains laid on the eastern slopes of the North Hill and 
Worcestershire Beacon. These averaged 4 to 5 feet deep, 
and consisted of stoneware pipes laid in trenches with open 
joints. The bottom half was encased in puddle, and the 
trench above the pipes filled in with loose stone, so that 
the rainfall flowing down the slopes of the hills over the hard 
syenitic rocks would be intercepted. As some of the catch- 
waters were between four and five miles from the reservoir, 
which was itself situated at a high level, their gathering area 
was, of course, of limited.extent—the total being only some 
387acres. Thecatchwater drains discharged into a 15-inch 
cast-iron main which carried the water through Malvern 
and Malvern Wells under pressure to the main reservoir. 

Two filter-beds were provided, each 55 feet by 50 feet in 
plan; and the clarified water was conveyed therefrom into 
an open service reservoir, go feet diameter and 12 feet deep. 
From this, the water was actually brought back into the 
15-inch main which carried the unfiltered water from the 
catchwaters to the storage reservoir, and was so conveyed to 
the town and distributed in the service mains. Needless to 
say, this ingenious and economical idea was not a success; 
and shortly after the arrival of the author’s predecessor 
(Mr. H. P. Maybury),a 1o-inch independent supply main for 
the filtered water was constructed from the Camp reservoir. 
Thanks to a wet season, the reservoir was opened in 1894 
brim full. 

The population within the area of the then Great Malvern 
Local Board was just over 8000. The water consumption 
at that time, according to the meters, was about 140,000 
gallons per day ; and until the year 1902, though the reservoir 
at times ran perilously low, a wet season seems to have 
occurred just in time to avert a water famine, and no serious 
trouble had arisen. 

In 1896, the adjoining Local Board of Malvern Link, 
which had a population of about 6000, were in difficulties 
about water supply, and obtained parliamentary powers to 
take certain springs and construct catchwater drains on the 
western slopes of the hills, and convey the water to a large 
reservoir at Parkwood, West Malvern. As works of sewer- 
age and other expensive undertakings were looming in the 
immediate future, the Malvern Link and the West Malvern 
districts were amalgamated with Great Malvern, which had 
just previously absorbed Malvern Wells. With the popula- 
tion more than doubled, an augmentation of the water supply 
had to be provided without delay. 

The Council immediately put in force the powers given 
them under the Malvern Link Water Act, and constructed 
the Haysladd service reservoir, fed by the spring of that 
name, for the supply of the upper part of West Malvern. 
Catchwater drains similar to those laid on the east side of 
the hill were carried out as shown on the deposited plans ; 
but instead of constructing the Parkwood Reservoir, a 
12-inch cast-iron main was carried through the Wyche cut- 
ting to the eastern side, and connected to the existing 15-inch 
main, so that the whole of the hill water collected in this 
manner was conveyed to the Camp reservoir, and the 
Great Malvern service-mains were then extended to supply 








Malvern Link. The discharge from the catchwaters on the 
west side of the hills is metered at the Wyche cutting, and 
the average amount collected by this means, from 200 acres, 
averaged only 30,000 gallons per day taken over a period of 
eight’ years. 

It will be gathered, from the preceding statements, that 
the situation was critical for the town with its increased 
population ; and during the dry period which occurred in 1902 
the reservoir was depleted at such an alarming rate that but 
for the energy of Mr. Maybury in securing every available 
spring, well, and stream, and pumping their contents into 
the mains, a water famine of considerable magnitude must 
have ensued. Forttnately the rains set in early in Septem- 
ber, 1902, and with the wet year of 1903 converted an empty 
reservoir into a full one for the first time since the opening 
year. To increase the storage, the earth and puddle dam at 
the Camp reservoir was raised 3 feet (quite up to its limit of 
safety), which increased the storage from 444 to 503 million 
gallons, and an additional filter-bed was constructed. 

The Council, however, recognized that further water-works 
were necessary, and a borehole was made on land adjoining 
the Link Gas-Works during 1903. This borehole, 8 inches 
in diameter, was sunk through exceedingly hard marl with 
gypsum into the new red sandstone—a total depth of 878 feet. 
The pumps were placed at the bottom of a well 200 feet deep 
and 12 feet in diameter ; the water being raised to a surface 
tank, whence it was driven to the North Malvern service 
reservoir, a distance of two miles, with a lift of 480 feet. 
The pumps were driven by a 75 B.H.P. Tangye gas-engine 
taking ordinary coal gas from the Council’s works adjoining. 
The cost of this work, with rising main, was about £7610; 
and it was defrayed by money borrowed for the purposes of 
the construction of the Parkwood reservoir. 

This work had just been completed when the author took 
over his duties in June, 1904, at which time a severe drought 
occurred, following the wet season of 1903. Although the 
reservoir was full at the end of March, by the end of Novem- 
ber, 1904, it was quite empty, in which condition it remained 
till the end of February, 1905. In the month of August, 
1904, so rapid was the depletion, that the new borehole pumps 
were set to work ; but the result was very disappointing, as, 
instead of yielding 225,000 gallons daily as anticipated, not 
more than 100,000 gallons could be pumped in 24 hours. In 
October, there being no sign of the hoped-for autumnal 
rains, all the temporary sources of supply were put into use ; 
but these were not sufficient to stem the tide which was 
rapidly ebbing from the Camp reservoir. 

In January, 1905, the Council were fully alive to the situa- 
tion, and ordered that noexpense should be spared to avert the 
threatened catastrophe. They had reports on the advisability 
of going to the new red sandstone area about 11 miles south 
in Gloucestershire, and a site was suggested at Bromsberrow 
Heath. Mr. W. Whitaker, F.R.S., having been consulted, 
and having endorsed the scheme, a small estate of 52 acres, 
known as the Grove House Farm, was purchased for £ 2600. 
Further troubles were then met with, as the Local Govern- 
ment Board, on being pressed to immediately sanction the 
necessary loan to enable the work to be put in hand, went 
into the whole question, and pointed out the illegality of con- 
structing the borehole at Malvern Link, and the diversion of 
the catchwaters on the west side of the hills and other works, 
with moneys provided by the Malvern Link Water Act for 
other purposes. They required the Council to obtain a new 
Act of Parliament in which was incorporated the proposed 
scheme for the Bromsberrow works. This precluded all 
possibility of completing the Bromsberrow scheme in time 
for the summer of 1905, and involved the Council in serious 
difficulty in coping with the immediate requirements of the 
town. 

The author at this stage recommended that a large bore- 
hole should be sunk at Malvern Link, from which water 
could be pumped to feed the existing surface pumps, and 
that in the meantime an attempt should be made to increase 
the quantity obtained from the 8-inch borehole by the use 
of compressed air. Messrs. Isler and Co. were entrusted 
with the sinking of a 12-inch borehole to a depth of 950 feet, 
lined to a depth of 710 feet, for the sum of £1790; and it was 
hoped this would be completed, by working continuously 
with three shifts per day, within six months. Anagreement 
was also entered into with the same firm for the supply and 
working of an air-lift pump in place of the existing deep- 
well pumps. <A 14-inch by 14-inch by 18-inch steam-driven 
air compressor was fixed, by which some 170,000 gallons of 
water per 24 hours were raised; the water level falling to 
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320 feet below the surface. It was found necessary to keep 
this plant running for nearly ten months; and with water 
obtained from numerous little temporary pumping-stations, 
a supply of about 230,000 gallons per day was maintained 
throughout 1905. It may be mentioned that the drought 
of 1902 and the more severe drought of 1904-5 involved the 
Council in an outlay of between £7000 and £8000. Mean- 
while, application was made for leave to introduce a “late” 
Bill into Parliament, conforming with the requirements of 
the Local Government Board. Among the usual formalities, 
it was necessary to take a poll of the ratepayers ; while the 
deposited plans and book of reference had to include not 
only the proposed new work, but all the work carried out by 
the Council in recent years. The Bill was finally approved 
at the end of July, 1905; and, though practically unopposed, 
it cost no less than £4600—a very excessive sum in view 
of the fact that the cost of the work authorized amounted 
toonly £22,000. But for the technical objections raised by 
the Local Government Board, not only would this amount 
have been saved to the ratepayers, but by the earlier com- 
pletion of the Bromsberrow scheme the enormous outlay 
in providing and maintaining the temporary supplies would 
also have been avoided. 

After the passing of the Council’s Bill, two boreholes were 
driven at Bromsberrow to a depth of 200 feet in the new 
red sandstone, 40 feet apart and 154 inches in diameter, 
which on being tested gave a yield of nearly go0,000 gallons 
per day. The water level was 33 feet from the surface 
to commence with, and was only lowered about 8 feet during 
14 days’ pumping. It was therefore decided to immediately 
proceed with the works. The pumping-station consists of 
three buildings—engine-house 45 ft. 6 in. by 25 ft. 6 in., 
boiler-house 52 ft. by 22 ft., and coal-store 24 ft. by 14 ft. 
The chimney shaft is 80 feet high. Designed simply and 
plainly, the pumping-station buildings are substantial and 
useful, though constructed ata minimum of cost. The walls 
are of brickwork, on concrete foundations, with blue brick 
quoins and plinths; and the window and door openings 
are also of blue brick with bath-stone keystones to semi- 
circular heads. The well-pits and two surface tanks, each 
holding 8000 gallons, are built in cement. The foundations 
for the engine and pump beds are carried to a depth of over 
6 feet in cement concrete, and are finished on top with thick 
pennant stones in order to form a firm, level bed. A neat 
half-timbered cottage has been provided for the use of the 
man in charge. 

The engines are equal to about 125 B.H.P., working at a 
steam pressure of 130 lbs., and are of the compound coupled 
type, of high efficiency. Two deep-well pumps are fixed, 
capable of delivering 900,000 gallons per day up to the 
Camp reservoir. All these pumps are independent of one 
another, so that should any breakdown occur (say) toa deep- 
well pump, it can be put out of action while half the quan- 
tity of water can still be raised by the other pump till the 
repairs are effected. It will thus be seen that, though the 
plant has not been duplicated—at present an unnecessary 
expense—it is possible to put out of action any one of the 
pumps, either deep-well or surface, which may become de- 
fective, and work the others till the defect is remedied, thus 
obviating a complete stoppage. This point is also covered 
by the fact that the engines and pumps are capable of pro- 
viding more than double the quantity of water required, 
without any other source of supply, and give a period of 
12 hours in every 24 for effecting ordinary repairs. They 
also make a night shift unnecessary. 

The details of the plant are as follows: The two well 
pumps in the boreholes have eacha 12-inch gun-metal barrel 
by 30-inch stroke, and run at 25 revolutions per minute. 
They are driven from the engine by a mild-steel shaft and 
gearing ; the spur-wheels having cast-iron balance-weights. 
Each pump is fitted with an air-vessel and relief-valve. 
The surface pumps are of the treble-ram type; the rams 
being 7 inches diameter with 12-inch stroke. Each pump 
body is an independent casting, making repairs easy and 
expeditious. The valves and seats are of gun metal, and 
each has an adjustable spring to ensure easy and quiet work- 
ing. The cranks are of mild steel, with the three throws 
forged solid and slotted out. The engine is of the compound 
coupled type, the high-pressure cylinder being 15 inches dia- 
meter, and the low-pressure one 28 inches, with a stroke of 
26 inches, and speeded at 58 revolutions per minute. The 
high-pressure cylinder is fitted with Meyer’s variable expan- 
sion gear. The engine has on each side a fly-wheel go inches 
diameter and 10 inches wide, and is also provided with a 





large surface condenser having Muntz metal tube plates. 
In the engine-house is fixed a travelling crane capable of 
lifting 5 tons; so that any parts of the plant can be raised 
for repair or adjustment. Acetylene gas is used for lighting 
purposes. Two Lancashire boilers are provided, each 28 feet 
long by 7 feet in diameter. They are constructed of best 
Siemens mild steel § inch thick, to sustain a working pres- 
sure of 130 lbs. per square inch. One boiler is sufficient for 
the duty required ; the two being worked for about a fort- 
night alternately. A Green fuel economizer, with 48 tubes, 
is fixed in the flue leading to the chimney. 

The pipe-track follows the eastern slope of the hills from 
Bromsberrow, running due north—the total distance being 
5% miles. The pipes are ro inches in diameter, and were 
supplied by the Stanton Iron Company. They were cast 
in three different thicknesses and weights, according to the 
pressure they had to stand—viz., 0°75 inch thick, weight 
6 cwt. 3 qrs. 14 lbs., working head 530 feet; 0°65 inch 
thick, weight 5 cwt. 3 qrs. 21 lbs., working head 360 feet ; 
0°57 inch thick, weight 5 cwt. o qr. 14 lbs., working head 
230 feet. There has been no leak or breakdown on the 
whole pipe-line since the work was completed. The line of 
pipes is divided into 16 sections by 1o-inch sluice-valves ; 
and Hodson’s double-action air-valves are placed wherever 
requisite. Automatic back-pressure valves are provided at 
various points, to relieve the pressure on the pipes when the 
engines are standing, and to permit only the section between 
two valves emptying in case of a burst. These back- 
pressure valves are bye-passed with 3-inch pipes, to allow 
the supply to a district or houses en route to be maintained 
from the Camp reservoir when the pumps are not working. 
The water on leaving the pumping-station passes through 
a Venturi meter, which on the several occasions when it 
has been tested has been found to be absolutely accurate. 
In an isolated spot like Bromsberrow, where supervision is 
difficult, the value of a self-recording instrument is obvious. 
The mains are so arranged that, on the water arriving at the 
Camp, it can be passed into the large storage reservoir or 
sent direct into the service reservoir below. 

The whole of the works at Bromsberrow were carried out 
through the winter months of 1905-6, and completed within 
six months, though everything had to be hauled over five 
miles from the nearest station. The total expenditure upon 
them (the details of which were given by the author) was 
£23,582. The cost of running the pumping plant during 
the past summer, exclusive of capital cost and depreciation, 
was as follows: Steam coal (347 tons 13 cwt.), £422 16s. 3d. 
delivered ; wages of engineer and fireman, £104 ; oil, waste, 
and small repairs, &c., £27 os. 3d.—total, £553 16s. 6d. 
In the period covered (seven months), 67,339,000 gallons of 
water were raised to the Camp reservoir; the working cost 
being 1°97d. per 1000 gallons. 

The author closed his paper with a few remarks in regard 
to the distribution works at Malvern. With a difference of 
over goo feet in the levels of various parts of the district, 
which extends over an area of 5200 acres, it will be readily 
understood that the difficulties of distribution are consider- 
able; but by means of service reservoirs at several levels, 
this difficulty has been overcome, though pumping is neces- 
sary to reach the highest points. The pressure in the mains 
varies from 10 to 215 lbs. per square inch. With regard 
to charges, the Malvern Water Acts give the Council the 
option of charging by meter or by rate; and since 1894 
the whole of the supply, both for domestic and other pur- 
poses, has been by meter. Until within recent years the 
charge has been Is. 3d. per 1000 gallons; but, owing to the 
heavy expenses recently incurred, the present rate is 1s. 8d. 
The average consumption is only 16 gallons per head in the 
winter, 18 gallons in the summer, and 20 gallons whenever 
heavy quantities are required for street watering. The low 
consumption in Malvern is doubtless attributable to the 
extra care exercised by consumers in the use of water, and 
to the discovery and repair of defective fittings, due to the 
knowledge that every drop of water wasted has to be paid for. 
Again, ina town like Malvern, where gardens are so essential 
a feature of the place, the use of water therein would be far 
beyond any return obtainable by a fixed rate on the usual 
scale. 

As regards meters, there are about 2050 in use, of which 
1870 are of a type which, though rather expensive, has been 
found to be the most reliable and accurate in ordinary use. 
The cost of upkeep is rather difficult to ascertain accurately, 
but, including labour in fixing and changing the meters, the 
annual cost is £115 for labour and about £42 for renewals ; 
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making a sum of 1s. 6}d. per meter perannum. The capital 
outlay on meters is at least £8200; while the income per 
annum is £872, from which must be deducted £157 work- 
ing expenses; leaving a balance of £715 per annum, which 
does not cover the interest and to per cent. depreciation on 
the outlay. It is interesting to note that the charge of 
is. 8d. per 1000 gallons and 8s. for meter-rent, which is 
apparently high, only represents a rate of 1s. 14d. in the 
pound on the assessable value of the houses supplied. 


Discussion. 


The PresipENnT (Mr. Christopher Sainty) said he thought 
there was a lot of useful information in the paper. He was 
rather surprised to find that in such a wealthy district the 
consumption worked out to an average of 16 gallons per 
head per day. The inhabitants must be very economical 
there, more especially seeing they had rather large gardens. 
Another astonishing point was that some of the work 
described came out so cheap. He (the President) could 
not understand how this was; there must be some very 
cheap labour in that part. 

Mr. S. R. Lowcock (London) said the author mentioned 
an extraordinary connection which was made from the ser- 
vice reservoir back into the 15-inch main, which carried the 
unfiltered water to the storage reservoir. He (Mr. Lowcock) 
could not understand what was really meant. So far as he 
gathered, the water was first of all taken through the filters, 
then taken back, mixed with the unfiltered water, and sent 
to the town. If this was the true interpretation of the 
statement, the proceeding was improper. He disagreed 
with the author when he said that the history of the Malvern 
water supply would be of more local interest than general. 
What the author had told them had been very interesting ; 
but if he had gone back a little farther, that history would 
be found even more interesting, because the history of the 
Malvern Water-Works was really an illustration of being 
penny wise and pound foolish. This was why an extraordi- 
nary cost had had to be incurred for this scheme, or rather 
for a series of schemes, to get over the troubles the Authority 
brought upon themselves. He entirely sympathized with 
Mr. Thorp and his predecessor (Mr. Maybury) in having to 
carry out works—permanent as well as temporary—and 
adopt all sorts of expedients while the Authority were in a 
state of panic, and practically all due to their own fault. 
As to the pumping plant in the existing scheme, he was not 
quite sure whether there were two engines or one; but he 
rather gathered there was only one. Mr. Thorp provided 
two sets of pumps, so that if anything happened to one, the 
other could take on the work. But what happened if the 
engine broke down? There was another point in connec- 
tion with the engine, pumps, and boilers. They were all 
capable of doing twice as much work as was wanted. It 
would have been more economical, from the working ex- 
penses point of view, as well as better generally, to have had 
two engines, and then either engine could have worked at 
its most economical rate. The present engine was going at 
only half its power; and so it was not working so economi- 
cally as it might do under other conditions. This accounted 
for the cost of pumping, which was about 4d. per 1000 
gallons lifted 100 feet high. He (Mr. Lowcock) thought the 
cost should be considerably lower than this. With reference 
to the meters, the upkeep seemed very economical indeed ; 
and he should like to know how long these meters had been 
at work. It might be that the low cost was partly due to the 
meters not having been very long in use, and consequently 
the author did not get so many changes as there would be 
in course of time. With reference to the cost of the water, 
the author stated that the charge per 1000 gallons and the 
meter-rent represented a rate of 1s. 14d. inthe pound on the 
assessable value of the houses supplied. In addition to this 
charge, there was a general district rate of 64d. in the pound. 
He presumed this was over an area in which all the houses were 
not connected up; and therefore, taking it roughly, probably 
the real rate, instead of being 1s. 14d., would be about 2s. 
It would be 1o per cent., instead of rather more than 5 per 
cent., on the rateable value of the premises supplied. 

Mr. W. G. Peirce (Richmond) said he was interested in 
the meter question. He noticed that the author only put 
down ts. 63d. for meter repairs. This was a very low cost. 
The author did not give the name of the manufacturers ; 
but anyway the meters were most economical. There was 
one other matter which always seemed to be in the way of 
introducing a meter supply into a town or village—that was 
the supply of water to cottages. He should like to ask the 
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author how he managed to get over the difficulty of supply- 
ing water to cottage property. Occupiers of such property 
used a large quantity of water, particularly if they took in a 
little laundry work ; and they could not afford to pay for it 
by meter. Was there any minimum charge on the meters ? 
He found it was necessary to charge a minimum on all the 
meters, so as to get over the difficulty of a small consump- 
tion. Some only required water for accommodation when a 
private source failed. 

Mr. J. S. PickerinG (Cheltenham) said he gathered that 
the author had one engine and two sets of pumps; and he 
agreed with Mr. Lowcock that it would have been pre- 
ferable, and more economical, to have had an engine to 
each pump. The cost of 1°97d., or practically 2d., per 1000 
gallons for pumping seemed to be high. Mr. Thorp, in his 
paper, mentioned that all the property in the town was 
supplied by meter—that was, the cottages as well as the 
larger residences. If this was so, and the consumption 
was something like 18 gallons per head, at 1s. 8d. per 
1000 gallons, this meant that every cottage supply (reckon- 
ing five persons to a cottage) would cost about Is. per 
week, whereas it had been laid down by legislation that 
cottage supplies should be given at something like 2d. or 
3d. per week. He did not agree with Mr. Thorp that the 
supply in residential towns was something like 10 gallons 
per head in excess of Malvern. He should like to know his 
authority for making such a statement. His last point was 
this: Considering the Severn was within five miles of Mal- 
vern, why had not a supply been taken fromthe river? The 
Severn water was excellent for domestic use; and why 
all this capital expenditure had been entailed, and the in- 
convenience suffered for so many years with such a supply 
close at hand, he could not conceive. 

Mr. H. Asuton Hit (South Staffordshire Water-Works 
Company) said his first question was, Why were 52 acres 
of land bought at Bromsberrow ? Why did not the Council 
buy the 2 acres, and leave out the 50 acres, and so save 
the capital expenditure of £2600? There might be some 
special reason for it; but he should have thought that if the 
Council had paid (say) £200 for 2 acres, they would have 
saved money. With Mr. Lowcock, he thought from what 
had happened at Malvern, more blame attached to the Coun- 
cil than to the Local Government Board. As to meters, 
he agreed with what was the general view, that they were 
expensive and often unsatisfactory. As to the engines, 
he should like to know whether Mr. Thorp was thoroughly 
well pleased with the design of the plant, whether it 
worked nicely and smoothly, or whether the gearing 
could be heard half-a-mile off. The next question was 
as to the lighting by acetylene gas—whether Mr. Thorp 
was pleased with it, what the installation cost, and what 
were the lighting costs. He (Mr. Hill) had gone into the 
question of different systems of lighting ; and, for cheapness, 
there was nothing to compare with oil. With regard to the 
pipe-line, he saw it was constructed on the latest scientific 
principles, just the same as if it were a 42-inch pipe. He 
saw the thicknesses of the pipes were worked out very 
carefully to the different heads the pipes had to bear. Could 
not such refinement as this be carried too far? He would 
suggest that, if a pipe $-inch thick had been adopted through- 
out, instead of pipes of different thicknesses, it would have 
been better. Mr. Thorp also told them that he had put in 
automatic back-pressure valves to relieve the pressure on 
the pipes when the engines werestanding. At the same time, 
he told them he had a bye-pass round the valves, so that they 
did not achieve the object for which they were put in. It 
must not be imagined that he (Mr. Hill) was contending that 
these valves should not have been put in, but only that Mr. 
Thorp appeared to be defeating the objects—or rather one of 
them—for which they were intended. As to the working 
costs, it would have been much better to express them in 
some standard terms referable to other installations. With 
regard to the low consumption of water per head of the popu- 
lation, he supposed this must be taken relatively. It was 
a low consumption for a town like Malvern. In the district 
with which he (Mr. Hill) was connected, the consumption 
for domestic purposes was under 16 gallons. It was not 
all a high-class residential area. Some of the towns were 
residential, and others were not; and it was interesting 
to compare his figure to show that, where all the water, 
as in Malvern, was metered, and making allowance for the 
difference of the towns, the consumption came to between 
16 and 18 gallons, and in other towns, where there was unre- 
stricted use of water, no meters at all for domestic supplies, 
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and only ordinary waste inspection, the consumption was 
down to the same figure. It would add to the usefulness 
of the paper if Mr. Thorp would give them an analysis of 
the water he obtained at the borehole. 

Mr. F. J. Bancrort (Hull) said he should like Mr. Thorp 
to tell the members about the origin of the meter system at 
Malvern, and whether it was compulsory for the consumers 
to take water by meter, or whether they had the opportunity 
of taking it by assessment. He was struck by the econo- 
mical upkeep of the meters. Perhaps Mr. Thorp would tell 
them the size he used, as the figure was remarkably low. 
He (Mr. Bancroft) had a meter department at Hull; and 
the costs were very carefully kept. With 1230 meters, the 
average cost per meter for labour and details amounted to 
7s. 24d., and inspection to 2s. 10}d.—a total of 10s. 1d. De- 
preciation came to 8s. g$d.; so that the total charge per 
meter was 18s. 10$d. They received meter-rents amounting 
to £1057; and they spent £1157 to earn it, so far as upkeep, 
inspection, and depreciation were concerned. Mr. Thorp’s 
consumption per meter was, no doubt, very small. He 
noticed that he sold 67 million gallons in seven months. At 
Hull, through the 1230 meters, they sold 828 million gallons, 
or over 673,000 gallons per meter. The sizes of the meter to 
which the above averages referred ranged from 3-inch to 
6-inch. Probably at Malvern they were all small. 

Mr. J. F. Cutten (Deal) inquired whether the type of 
meter used in Malvern was inferential or positive. 

Mr. A. B. E. BLackBurn (Sunderland) inquired whether 
the meter-rent was a uniform one for every size of meter— 
viz., 8s. per annum. That rent represented nearly 2d. per 
week. Therefore, if the small water consumer had to have 
his supply at a cost not exceeding 2d. per week, the water 
would practically have to be furnished free. There was an 
item in the costs for extraordinary traffic. He would like to 
know from Mr. Thorp how the amount for this extraordinary 
traffic was made up. 

Mr. W. Matruews (Southampton) asked whether the 
annual cost for the meters was ascertained from a single 
year’s working, or the avcrage of a number, because if it 
was taken for last year, or for several years past, consid- 
eration had to be given to the fact that there had not been 
anything like an extraordinary winter. In one severe year, 
they might have casualties connected with their meters 
which would raise the total cost per annum perhaps 100 or 
200 per cent. With regard to the land purchased for the 
pumpirg-station described by the author, he thought Mal- 
vern was exceedingly wise in buying the 52 acres of land 
while they were about it. As to the cost of promoting the 
Bill—£ 4600—he did not quite understand why a technical 
objection of the Local Government Board should raise the 
cost to so extraordinary a sum. However, such an expense 
was serious. The Local Government Board would only be 
likely to oppose on the ground that they were afraid, from 
prior experience, that this tardy move on the part of Malvern 
might not be of a satisfactory character; and they had to 
see that the ratepayers’ interests were guarded. 

Mr. H. E. Stitcor (City Engineer, Birmingham) re- 
marked that he had just a few words to say on the main 
principles of the paper. It appeared the local authority of 
Malvern began by taking a gathering-ground at the head 
of the area. They had, however, apparently two other ways 
open to them—one was to take water from the river; the 
other was to take it from the borehole, which they did. The 
fact which had great interest for him was this, that the area 
chosen in the first instance—587 acres—showed itself to be 
a good one, capable of supplying a deep spring, but a poor 
one for a catchment scheme. The point which appeared to 
him to be particularly useful in this respect was that, whereas 
from the 200 acres and 263 inches of rainfall per annum 
they only got 30,000 gallons per day (which was only about 
one-eleventh of the fall), on the total 587 acres they obtained 
174,000 gallons per day, which was equal to between one- 
fifth and one-sixth of what fell. The useful lesson this 
appeared to point out to him was that, whereas off about 
one-third of the area the quantity flowing and collected 
was comparatively small, on the remainder of the area it 
was much greater. This showed that, in selecting a catch- 
ment scheme, one had to be very careful not to consider it 
in so many acres, but in what the formation was. 

Mr. F. W. Hopson (Loughborough) said he quite agreed 
with Mr. Pickering that it was impossible to form any real 
judgment as to the efficiency of the engine from the figures 
in the paper; but it was equally impossible to form a 
judgment in regard to the cost of pumping the water from 





the fully corrected figures of a test. An interesting point in 
the paper was the substitution of the air-lift for the ordinary 
pumps at the Link borehole, by which the yield increased 
from 100,000 to 170,000 gallons per day. This increase of 
70 per cent. in the yield appeared to have been obtained by 
lowering the point of suction 60 per cent. Another matter 
he would like to refer to was the rainfall, where the author 
again confirmed the well-known fact that summer rainfall was 
of little value for water-works purposes; and that a year of 
average rainfall as ordinarily recorded might mean a serious 
deficit. Valuable rainfall records were kept by almost every 
water engineer, and by the British Rainfall Organization ; 
but these returns were only available for the calendar year. 
He had for some years been gauging a watershed at a point 
at which, owing to the natural conditions, unusual facilities 
existed for measuring the total flow from the area; and it 
was interesting to note that in January and February one 
might, in some years, obtain 100 per cent. of the rain, while 
in July, August, and September the flow might reduce to 5 
per cent. It would be of great value if the Association 
would bring pressure to bear to obtain the publication of 
rainfall returns in some form which would still further 
increase their usefulness to water engineers. 

Mr. C. F. Getrines (Teignmouth) said the author had 
given the rent of meters as 8s. per annum ; but the size of 
the meter was not stated. He assumed it was $-inch; and, 
if so, the charge was very reasonable. He would like to 
know the initial cost per meter. They were all aware that 
the price of 4-inch meters varied from 30s. to £5 or £6; 
and the initial cost must to a certain extent control the 
annual rent charged. 

Mr. H. Preston (Grantham) remarked that the author 
gave 17°8 gallons as the average consumption per head per 
day. He also stated that the whole of the water, on leaving 
the pumping-station, passed through a Venturi meter, which, 
upon being tested, had been found to be “absolutely accu- 
rate.” Did the 17°8 gallons include any slip on the domestic 
meters? If so, what was the amount. If not, was not the 
17°8 gallons too low a figure for the rate per head per day 
for these particular houses? Could the author tell the mem- 
bers what was the usual condition of the meters when taken 
out for repairs ? 

Mr. W. Wuitaker, F.R.S. (Croydon) said that in the dis- 
cussion some of the members had forgotten, or did not under- 
stand, that this new supply from Bromsberrow was by no 
means the whole supply of Malvern. It was practically a 
stand-by; so that it was not necessary to have a duplicate 
engine. This stand-by supply would be used when the water 
in the Camp reservoir showed signs of failure. In a fairly 
wet year, there would be plenty of water in the reservoir ; 
and the moment the supply went down, they would begin 
pumping at Bromsberrow. Regarding the cost of parlia- 
mentary work, it was a hard thing that an authority should 
have to spend so large an amount in such a way. It was 
a crying evil; and he hoped it would be redressed. As to 
the area of land, he certainly advised that the whole of the 
estate should be taken. It was very cheap; and it did not 
include the 52 acres only. There were on the site an old 
manor house and farm buildings; and it was advisable to 
have control of these. It would not have done to have had 
a careless farmer near at hand possibly polluting the supply. 
In his (Mr. Whitaker’s) view, a company or a corporation 
were justified in spending a fair amount of money in buying 
a fair amount of land; and he thought that the Corporation 
in this case got the land and its belongings remarkably 
cheap, and that they would never regret it. He was sure 
protective measures for ensuring the non-pollution of water 
were almost as important as the measures taken to get 
the water itself. There was one point in the discussion to 
which he must take strong objection. One gentleman, he 
was sorry to see, stood up for waste. He (Mr. Whitaker) 
objected to waste in every way. ‘There was only a limited 
amount of water in the country, and there were practically 
almost unlimited attempts to get it. He felt sure one of 
the great problems that was coming before all water en- 
gineers very soon would be how to reduce expenses by stop- 
ping waste, not by stopping the legitimate use of water. If 
there was a legitimate use of 30 or 40 gallons, by all means 
supply this quantity; but if 10 gallons could be saved, the 
best way to spend money would be in saving this 1o gallons. 
He hoped they would all think over the matter, and would 
see that it was one of the most important things that would 
be before them henceforth. ‘They had heard in the case 


of parts of London that a consumption of 35 to 40 gallons had 
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been reduced, by proper control, to 25 gallons; and the 
people were just as satisfied. 

The PresipEnT said they had had an excellent discussion; 
and, to economize time as much as possible, he would ask 
Mr. Thorp to communicate his reply to the Secretary, for 
inclusion in the Transactions. 


Mr. Tuorp, in the course of his written reply to the 
different speakers, said, with reference to the arrangement 
at the Camp reservoir by which it was proposed to convey 
the filtered water back to the town by means of the same 


15-inch pipe which carried the unfiltered water to the reser- 
voir, that probably the real reason for the return service 
main not being laid in the first instance was a question of 
estimates and of finance. Referring to the Bromsberrow 
pumping plant, he said that, with an ordinary type of com- 
pound condensing engine, there was very little to break 
down ; and any necessary repairs were not likely to occupy 
more than a few days at most. Considering the fact that 
the plant, if working continuously without any other source 
of supply, was capable of yielding nearly three times the 
average demand, he did not deem it advisable to duplicate 
the engines, as the town would always have from 40 to 60 
million gallons of water in reserve at the reservoir. The 
total lift was 640 feet, which gave a working cost of about 
o3d. per 1ooo gallons raised too feet. A water-rate to 
cover the whole of the expenditure on water would amount 
to about 1s. 8d. in the pound, not 2s. as suggested by Mr. 
Lowcock. As tothe cost and upkeep of meters, nearly every 
type of meter was in use; but about go per cent. were of 
one make, which, though expensive in initial outlay, had 
proved to be the most economical in the long run. The cost 
of a g-inch meter, which was the usual size, was £4 os. gd. ; 
while a 4-inch meter cost £4 12s. 2d., and a #-inch £6 13s. 
All the meters were of the positive type; the inferential 
ones proving unsatisfactory for small and irregular flows. 
With regard to the figures for the repairs to meters, he 
omitted to state that an average of £520 per annum was 
spent on replacing meters past repair. The sum given was 
only for renewals of parts in the actual repair of the meters. 
If the new figure was included, the total cost per annum 
averaged 6s. 8d. per meter. Property of the cottage class 
was charged half-rates. In the majority of cases, one meter 
served any number from two up to twenty cottages; and in 
such instances the landlord paid. In reply to the question 
as to whether the use of meters was compulsory, the Council 
might either charge by meter or on the rateable value of 
the premises; but this was for them to decide—the con- 
sumer had no choice. The 17°8 gallons referred to by Mr. 
Preston was the net amount registered on a number of new 
meters recently fixed and tested accurately. The original 
reason for the use of the meters was the extreme value set 
on the hill water by the promoters of the catchwater scheme, 
who no doubt considered measurement the best method of 
preventing waste and shortage. As to the high cost of the 
Act of Parliament, the investigation the scheme received at 
the hands of the Lords Committee was not 1 per cent. of 
what it would have had at a Local Government Board in- 
quiry; whereas the cost was perhaps twenty times as great. 
With reference to the pressure, the Council made a uniform 
rule that 7-lb. lead pipe should be used for all 4-inch ser- 
vices, regardless of pressure. As to taking a supply from 
the Severn, he feared he could not agree with Mr. Pickering 
that what was good enough for Cheltenham was good enough 
for Malvern. The new red sandstone area at Bromsberrow 
was six miles from the Camp reservoir. The nearest point 
on the Severn was the same distance off; and the pumping 
head would be about the same. ‘The Bromsberrow supply, 
however, was of undoubted purity, and could be used without 
filtration. The nearest point on the Severn would be about 
five miles below Worcester, where a city of over 50,000 in- 
habitants daily discharged a continuous volume of absolutely 
untreated sewage. From a return recently obtained from 
some 25 health resorts and seaside residential towns in the 
country, the average consumption of water was found to 
be slightly over 28 gallons per head per diem, or, as stated 
in the paper, 10 gallons in excess of that consumed in 
Malvern. Mr. Ashton Hill mentioned the purchase of 52 
acres of ground at Bromsberrow. It was a small farm 
bought for the Council by.a farmer as a farm, and not as a 
site for a valuable water-works undertaking. The remaining 
48 acres were let off, and paid more than 5 per cent., while 
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the Council exercised control over a considerable area round 
the boreholes. The cost of the installation of acetylene gas 
was £90, including house; while the gas generated was 
equal to coal gas at 3s. 6d. per 1000 cubic feet. Referring 
to the pipe-line from Bromsberrow, various thicknesses of 
pipes were distinguished by means of marks “ A,” “ B,” and 
“C” cast on each pipe. They were stored in convenient 
spots close to where they were likely to be required; so that 
there was no fear of a man placing a light pipe where a 
heavy one should be. As to the cost of lifting the water 
from the Link borehole by compressed air, this was found 
to be a most expensive matter, averaging more than 6d. per 
tooo gallons. But the work was of a temporary nature ; 
and as it was impossible to get one portable boiler large 
enough to lift the water 350 feet, two were employed, and a 
good deal of waste occurred in consequence. Under ordi- 
nary circumstances, he would prefer pumps. Mr. Blackburn 
had referred to the extraordinary traffic. In the Broms- 
berrow case they had to pay the Hereford County authorities 
a sum of more than £200. Yet further on, where exactly 
the same traffic occurred, the Worcester county road au- 
thority did not bring forward any claim ; and much heavier 
traffic on the Gloucester county roads did not produce any 
complaint or charge whatever. In conclusion, Mr. Thorp 
thanked the President and members for the instructive dis- 
cussion which had taken place on his paper. 








REPAIRING A LEAKY RESERVOIR. 


A leak which existed in the embankment of the Hope reser: 
voir at Providence (R.I.) for more than 25 years gave the officials 
of the Engineeriag Department of the city considerable trouble 
before its course was finally traced. The reservoir is a service 
basin surrounded by dwellings. The leak appeared originally at 
the foot of one of the slopes, where a pipe well was constructed 
to intercept the seepage and direct it into a sewer. Measure- 
ments of the discharge were kept for some time, and during the 
last few years the amount had increased somewhat, though not 
enough to cause alarm. Many examinations had been made, 
and much time and money expended, without finding any clue to 
the point on the inside of the bank where the water escaped. In 
May of last year the water was drawn off for the purpose of 
cleaning the reservoir, and advantage was taken of this oppor- 
tunity to investigate and repair the leak. The work is described 
by Mr. Otis F. Clapp, the City Engineer, from whose report the 
following particulars have been reproduced in a recent number 
of “ Engineering Record.” 

It was thought that the best way to trace the course of the 
water would be to follow the stream back into the bank. When 
the water had been drawn down so that there was a head of about 
1 foot on the discharge, digging was commenced. Almost imme- 
diately a water channel was found, measuring from 2 to 4 inches 
in height and from 4 to 8 inches wide, and nearly level. This 
was followed some 54 feet in open trench, and then tunnelling was 
commenced. When a point was reached about under the outer 
top edge of the embankment, the channel divided, and ran in 
nearly opposite directions. In the belief that time could be saved 
by so doing, a lot of coloured water was forced back into the 
reservoir by way of each of these two routes; but the colour 
appeared at the same point on the surface of the water. 

The reservoir was then emptied and cleaned, and the tunnelling 
was continued by way of both branches. The stone slope wall 
was taken down where the coloured water had appeared, and a 
hole was found several inches in diameter, which went back into 
the bank for some distance, and then branched and ran in oppo- 
site directions. The tunnelling was prosecuted until the lines 
met—every effort being made to discover any side openings that 
might lead away. Only a few were discovered; and these were 
followed to the end. The material of the embankment was found 
to be hard and in the best condition. Only a few soft places were 
discovered ; and these (all near the watercourse) were completely 
removed. The tunnel averaged about 4 feet high and 2 ft. 6 in. 
wide—just large enough for a man to work in. It measured 
251 lineal feet, with 54 feet of open cut. There were discovered 
359 lineal feet of watercourse in the embankment. 

It was not thought safe to refill the tunnel, and so the portion of 
the bank lying over the tunnel excavation was taken out and the 
embankment rebuilt. The water channel was found to be about 
on the surface of the original soil, or where the artificial work in 
building the embankment was begun. In repairing, the precaution 
was taken to go down lower in the line of the core wall, finding 
rock from 2 to5 feet below where the embankment had been started 
before, and filling in with cement concrete. The excavation was 
then refilled with great care ; some three carloads of clay being 
added to the soil taken out before replacing. The work of repair- 
ing took about 34 months to perform, and no sign of any leak has 
since appeared at this point. Asmaller leak or spring, co-existent 
with the other, is still discharging near the corner of the reservoir. 
This is to be examined later. 
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SOME METER DEVELOPMENTS IN AMERICA. 


| COMMUNICATED. | 


THOSE persons in direct charge of the distribution, and more 
especially the meter department, of a gas company appreciate 
the expense entailed by the necessity for measuring gas. In 
some cases the meter costs more than the service, and as much 
as the main, necessary to supply a new consumer. Also, the ex- 
pense of maintaining existing meters in good condition is one of 
the large items of distribution cost. These facts afford ample 
justification for calling to the attention of your readers some 
developments now taking place in the United States, which are 
confidently expected to largely reduce future capital investment 
in new meters, and in certain localities to effect large savings in 
the operating and maintenance costs of the meter department. 

First, as to the saving in new meters. It will be remembered 
that, in 1904, a paper was read before the American Gaslight 
Association by Mr. B. H. Spangenberg, in which he advocated 
that existing sizes of meters be replaced by four new sizes—viz., 
5-A, 30-A, 60-A, and 150-A. The numeral opposite each size 
indicates that the connections and size of case are similar to the 
meter now in use of the same numeral. In other words, a 5-A 
meter has the same sized connections and screws as a 5-light 
meter. For details as to how the increased capacity was obtained, 
reference should be made to the abstract of the paper as pub- 
lished in the “ JourNaL” for June 20, 1905, and the accompanying 
editorial note. 

Now let us see what has been accomplished in three years. 
In a communication presented to the American Gas Institute 
last October, and which has recently appeared in the American 
gas periodicals, Mr. Serrill states that up to date the United Gas 
Improvement Company have bought about 22,000 “ A”’ meters. 
These meters are mostly of the 5-A size, and are used where 
1o-light, and in lesser number where 2o-light and 30-light meters 
would be required. When it is known that a 5-A meter costs 
possibly a shilling more than a 5-light, readers may figure out 
how large has been the saving effected by the purchase of these 
22,000 meters, even if considered as displacing 1o-lights only. 
The purchases of “A” meters by other companies have un- 
doubtedly been considerable. Appreciating the trend of events, 
various meter manufacturers have begun to make and sell in 
quantity meters in which from the standard sized cases an in- 
creased capacity is obtained, though usually such capacity is not 
equal tothat of the “A” meter. Therefore, it would seem that the 
question has passed the experimental stage, and that all large 
gas companies should take steps to ascertain what saving might 
be expected if they were able to buy “ A” meters, instead of the 
ordinary type, in sizes greater than 5-light. 

Coming now to the question of decreasing maintenance costs, 
a paper was read in 1906 before the American Gas Institute, by 
Mr. J. M. Rusby, in which he decribed the results that had been 
attained to date and those that were expected to result in the 
future, from the practice of introducing into all meters enough 
of a neutral oil to ensure the constant immersion of the lower 
end of eachdiaphragm. Such a diaphragm is called a “ dipping” 
diaphragm ; and the meter, a “dipping” meter. For further 
particulars, reference should be had to the paper itself. The 
paper was hailed with delight by those companies who were 
making water gas with Texas oil, and were experiencing much 
annoyance, and suffering considerable expense, from numerous 
“ bleached diaphragms.” Within three months—viz., in January, 
1907—the Baltimore Gas Company began to convert their meters 
into “ dipping” meters—a practice which had been in vogue in 
Philadelphia since July, 1905. During 1907, several other com- 
panies began experiments along this line; and at the present time 
there are probably more than 200,000 dipping meters in the United 
States, and judging from the testimony given at the last meeting 
of the Institute in the short papers read by Mr. Castor, of Phila- 
delphia, and Mr. Beadenkopf, of Baltimore, the number is apt 
to increase at arapid rate. One of the benefits derived from the 
introduction of the oil will appeal strongly to every meter re- 
pairer, and is thus described by Mr. Castor : 


‘‘The non-dipping meters removed from service, and proving 
within the adjustment limits, are not subjected to the slow-motion 
test until after the oil has been putin the meter. A careful inves- 
tigation has shown that more than 50 per cent. of the slow-motion 
leaks on non-dipping meters will be remedied simply by the 
absorption of oil by the diaphragms. The diaphragms are un- 
doubtedly preserved by the oil, which keeps the leather soft and 
pliable, and protects it against the action of the gas vapours.” 


A careful perusal of the “dipping” meter literature, as men- 
tioned above, will at least afford interesting reading to every man 
who is responsible for meter repairs; and if our American ex- 
perience is any criterion, it will put him into a position for making 


some experiments, which afford possibilities of reducing operating 
costs. 











South East of Ireland Gas Association—A quarterly general 
meeting of this Association will be held at the Waterford Gas- 
Works on the 5th prox., when a paper on “ The Relation between 
Labour and Wages” will be read by Mr. J. Richmond, of Kil- 
kenny ; and the question of the relative value of iron and compo 
pipes for internal fitting work will be discussed. 
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PHILADELPHIA EXPERIENCE WITH 
“DIPPING METER” DIAPHRAGMS. 


By W. A. Castor, of Philadelphia, Pa. 
{A Paper written for the American Gas Institute.) 


On Sept. 1, 1907, there were 127,000 meters containing neutral 
machine oil—about 45 per cent. of the total meters in service. 
The system of introducing oil into the meters was started on July 1. 
1905, at our meter-repair shop, and in the six district meter shops 
a year later. All meters are now oiled before they are put in 
service. Meters, 150-light or over, are sent to the repair shop 
for testing and oiling. 

A }-inch hole is punched in each side of the partition on the 
outlet side of the meter, midway between the partition and the 
front and back cases, and # inch above the bottom. The meter is 
drained if necessary, and a measured quantity of oil (as shown in 
the table given below) is poured into each diaphragm chamber 
through the punch holes. 

In some meters the diaphragms are set by the manufacturers 
to clear the bottom of the meter. This clearance varies greatly 
in different makes of meters. When the meter cases are not 
removed, or the height of the diaphragm is not definitely known, 
it is our practice to place an extra quantity of oil in each diaph- 
ragm chamber to insure the diaphragms dipping in same, and 
then sweat in a round-headed tinned rivet in each punch hole. 
These meters are then known as Class No. 2 meters. When 
the diaphragms are exposed, and the clearance between the 
bottom of the diaphragm and the bottom of the meter is 3-16ths 
inch or less, a minimum quantity of oil is put in, and a flat-headed, 
tinned rivet is sweated in each punch hole. These meters are 
then known as Class No.3 meters. Meters that have not had oil 
inserted are known as Class No. 1 meters. 





Quantities of Oil poured into Quantities of Oil poured into 
Each Diaphragm Chamber of | Each Diaphragm Chamber of 
Class No. 2 Meters, or when | Class No. 3 Meters, or when 
Making a Meter Class No. 2: making a Meter Class No. 3: 

anti ; Quantity of Oil. 

Size of Meter. gy oo hi Oil Size of Meter. ar en ag : 

3-light a 20 3-light ee 10 
sa be 24 eee ‘ss 10 
a Me 34 ID. s at 16 
RO: -<s Re 22 a: 3. ~ 22 
ae = 68 SD os re 32 
a5 - 38 M5 4s 5s 38 
ne. 5. om 47 GO: ss ea 47 
100 ,, x 60 100 ., %- 60 
150 ,, os 98 192 + 7. 98 
200 » 5 98 200 ,, “s 98 
300 ,, ‘ 124 300 ,, oi 124 


Samples of the oil are taken from the shipments received, and 
submitted to our Chief Chemist to be tested for acidity, viscosity, 
and congealing point. There has been no trace of acid found in 
any of the samples submitted to date. The specific gravity of 
this oil is *87; the congealing point is 35° to 38° Fahr. viscosity 
1g at 100° Fahr. 

Oil drained from meters brought in from service is not used 
again in the meters, as it contains more or less condensation. 

The practice of introducing oil into the meters has resulted 
in a great reduction of the number of meters sent to the repair 
shop by the district shops. During the period covered by this 
report, the tests of all meters made in the district shops resulted 
in the sending to the repair shop of about 3 per cent. of the 
dipping meters, and 11 percent. of the non-dipping meters. As 
all meters will be changed to the dipping classes within a few 
years, it is plain a considerable saving will be effected. ; 

The non-dipping, or Class No. 1, meters removed from service, 
and proving within the adjustment limits, are not subjected to the 
slow-motion test until after the oil has been put in the meter. A 
careful investigation has shown that more than 50 per cent. of the 
slow-motion leaks on Class No. 1 meters will be remedied simply 
by the absorption of oil by the diaphragm. The diaphragms are 
undoubtedly preserved by the oil, which keeps the leather soft 
and pliable at all times, and protects it against the action of the 
gas vapours. 

A recent examination of a number of diaphragms, which had 
been in the meters from two to ten years previous to oiling, and 
one-half to one-and-a-half years after being made “ dipping ” 
diaphragms, showed the leather in each diaphragm thoroughly 
saturated with oil, and no evidence of any injurious action due to 
the neutral machine oil. Diaphragms originally oiled with neutral 
machine oil, and which have been in service for two years or more, 
show no depreciation on examination. 

An investigation, covering a period of several months, showed 
that the oil, when introduced into non-dipping, or Class No. 1, 
meters, removed from service, caused a marked change in proof 
after standing from ten to twenty days after the oil was put 
in. Slow meters proved faster, and fast meters generally proved 
slower. 

This information enabled us to make a change in the O. K. 
limit of error previous to taking off the top for adjusting purposes 
—thus taking advantage of the effects of the oil, and thereby 
saving the expense of unnecessarily taking off the tops of a large 
number of Class No. 1 meters for adjusting. 

A considerable saving is effected at the repair shop, due to the 
fact that it is not thought necessary to expose and examine the 
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diaphragms of dipping meters received from the district shops, 
unless the tests warrant such procedure; while, on the other 
hand, diaphragms in non-dipping meters, which had been in 
service six months or more, were exposed, and in many instances 
renewed. We are thus enabled to save the expense of removing 
and replacing the cases and the frequent renewal of diaphragms; 
feeling safe in allowing the dipping diaphragm to remain in the 
meter until a test shows that it actually demands attention. 

It is important that enough time should be allowed for the oil 
to saturate the diaphragms of Class No.1 meters changed to 
Class No. 2, before making the check-test after putting in the oil. 
Ten days is sufficient time for meters 10-light or smaller, and 
twenty days for meters 2o0-light to 100-light inclusive. If longer 
time can be conveniently allowed for 60-light and 1oo-light 
meters, it is advisable to do so. It is doubtful if the oil will 
reach the top of diaphragms of 150-light meters or larger when 
the leather has been bleached and the pores of the leather are 
more or less choked up. Experiments are now being made to 
lift the oil to the top of the diaphragm of large meters by some 
mechanical means. 

The following comparison of proof of dipping meters as com- 
pared with proofs of non-dipping meters after removal from ser- 
vice, shows the decided superiority of the dipping meters :— 


Comparison of Tests of Dipping and Non-Dipping Meters. 
(Jan. 9, 1906, to Jan. 9, 1907.) 


Dipping. Non-Dipping. 
Numberitested ... «6. < » « & 2,876 ..« §%,042 
Average error—percent. . . . . 1°60 i 2°9 
Net error—per cent.slow . . . . 0°77 Ms 6 


The net error of dipping and non-dipping meters from July 1, 
1905, to Sept. 1, 1906, is as follows :— 
Dipping. Non-Dipping. 
Net error—per cent.slow . . . . 0O°74 ie I'o 


The net error of dipping and non-dipping meters from July 1, 
1906, to Sept. 1, 1907, covering the entire dipping period, is as 
follows :— 

Dipping. Non-Dipping. 
Net error—per cent.slow. . . . 0°76 «s £*3 


The following shows the percentages, by class, of the total 
meters removed from Jan. 1, 1907, to Sept. 1, 1907, which tested 
within correct limits—i.¢., 1 per cent. fast or 13 per cent. slow :— 

No. 1 (Non-Dipping) 33°4 per cent. 
No. 2 (Dipping) . . 66°5 * 
No. 3 x : « GEO . 

The Class No. 2 meters may be safely said to compare with 
Class No. 1 meters, as to age of diaphragm and of meter. We 
may therefore expect that the results of the tests of Class No. 2 
meters are what we may anticipate from all meters in the long 
run after reaching the oiling or dipping basis. 

The following table shows the percentage of each class of 
meters removed and tested from Jan. 1, 1997, to Sept. 1, 1907, 
that was sent to the repair shop from the district shops. 

67 per cent. of Class No. 1. 
26 si Class No. 2. 
20 a Class No. 3. 
A like summary for the month of August shows: 
67°'0 per cent. of Class No. 1. 
15°5 + Class No. 2. 
80 fs Class No. 3. 


Our experience has proved that dipping meters record within 
smaller limits of error ; that diaphragms are preserved ; that the 
proof of the meter remains fairly constant under all conditions ; 
and that cost of repairs, which were formerly due to diaphragm 
troubles, has been greatly diminished. All the advantages 
claimed for the dipping of diaphragms in oil by Mr. John Rusby 
in his paper read before this body last year, have been fairly 
realized in actual practice. 





“DIPPING METERS” AT BALTIMORE. 


By Geo. BEApDENKoprF, of Baltimore, Md. 
[A Paper written for the American Gas Institute.| 


On Jan. 3, 1907, this Company began using in its consumers’ 
meters “dipping oil;” this oil being known commercially as 
No. 4 neutral machine oil—an oil free of acid. The oil is intro- 


duced through two holes near the bottom of the meter ; and an 
amount sufficient to allow the diaphragms to dip into it about 
5-16 inch is placed in each meter. The quantity for a 5-light 
meter is about 20 oz., or 5 gills, where the diaphragms do not 
drag on the bottom of the meter. 

After the oil has been placed in the meters, and the holes 
closed with rivets (the rivet-heads being covered with solder to 
make them tight), and before the meters are placed in service, 
they are set aside for about three days to see that no oil leaks 
out of them. 

From Jan. 3 to Aug. 15, 1907, 16,766 gas-meters have been 
oiled and placed in service; and of this number 304 have been 
removed for various causes. The average test for these 304 
meters (some of them having been “O. K.” meters when they 
were set) was 100°69; and when removed, the average test 





showed 100'72. Of the meters removed, 275 ranged between 98 
and 102. 

Of the oiled meters examined, which had been brought in from 
service, there have been nosigns of bleaching of the diaphragms ; 
whereas meters which have not been treated with oil, frequently 
show signs of bleaching after several months’ service. 

Of oiled meters which have been brought in from service and 
opened, and have been exposed to the air from two to five days, 
the diaphragms showed no signs of drying out or bleaching, but 
remained soft and pliable. 

The amount of oil and condensation discovered in meters after 
from three to six months’ service (varying as to the location of 
the meter) has been found to be about 25 oz.—an increase 
over the amount of “ dipping oil” originally put in of about 25 
per cent. This mixture will sometimes flash when passing a light 
over it. It has been the practice with meters brought in from 
service, to replace this mixture with fresh neutral oil in all which 
have been in service three months or over. 

There were brought in from service and tested, 117 meters, 
unoiled. These were found to test between 99 and 102; were 
treated with oil and set aside in the shop for ten days; and again 
tested, with the following result :— 


No change from original test 


“4 33 meters 
Went faster than originaltest. . . . . . . 37 ¥»; 
Went slower than original test. . . . . . . 47 45 
Average of tests before oiling . . . . . . . 100°I5 
Average of tests after oiling. oe 100°31 


In all of the meters referred to as having been treated with 
neutral oil, the diaphragms were originally oiled with the usual 
diaphragm mixture—viz., 2 parts sperm oil, 1 part rape seed oil, 
and 1 part neatsfoot oil. But atest is now being made of a lot 
of new meters, the diaphragms of which were treated with no 
other oil than the neutral oil. These meters have been in service 
so short a time that no examination has been made of them. 

Meters which have been oiled must be kept right side up, and 
must not be handled in any other than an upright position, or 
nearly so. To avoid up-ending the meter when removing the 
condensation from the inlet and outlet pipes of the meter, a 
syringe or suction pump is used. 

We find that the average cost of oiling meters of all sizes is 
about 54 c. per meter, including labour, supervision, and mate- 
rial. The oil itself costs an average of about 2} c. per meter. 


METROPOLIS WATER (CHARGES) ACT, 1907. 





By GEoRGE KEBBELL. 
Tuis the latest attempt at introducing uniformity in Water Law 
becomes operative on the 1st of April next. It leaves much to 


be desired as regards clearness and brevity; while the oppor- 
tunity of removing or explaining some of the anomalies and 
ambiguities in the Acts already in force has been lost. Those 
responsible for the phraseology of the Act seem to have been 
oblivious to the doubts and difficulties and costly litigation caused 
by the use of equivocal terms in the old Statutes, and the present, 
like too many similar enactments, appears to have been passed 
in the interests of the struggling legal practitioner of the ensuing 
decade. 

Take, for example, section 26. This provides that where a 
house is let to tenants (sic) holding for any period less than a 
quarter-of-a-year, the owner, instead of the occupier, shall, if the 
Board so determine, pay the rate. There are in the section 
words (pure surplusage) introduced, one would think, with a view 
to obscuring an already indefinite enactment; but these words 
are omitted here. It occurs to one at once why should a dis- 
tinction be drawn—as it evidently is drawn—between “ tenants” 
(which should have been a “tenant”) and “occupier.” It is 
surely a distinction without a difference; but where the Legis- 
lature has chosen to use in one and the same section two different 
words having to the ordinary mind the same meaning, it is fair to 
assume that it was intended a distinction should be drawn and 
some artificial interpretation given to one or other of the words. 
Literally the occupier need not be the tenant; but such an 
occupier as is thus inferred could scarcely be liable for the water- 
rate. Broadly, occupier means tenant and tenant means occu- 
pier. The fact that the owner might himself be the occupier 
never seems to have occurred to the draughtsman. 

The words “ if the Board so determine” are most delightfully 
vague, even for a Water Act. It is nowhere stated how, where, 
or when the Board are to “ determine;” and apparently there is 
no occasion for them to give any notice, either written or verbal, 
of its determination. In fact, the Board may intimate such de- 
termination for the first time by serving a summons upon the 
owner, not only for the quarter’s rate in advance, but also for all 
the arrears (if any). This is, and well may be, a startling revela- 
tion to owners generally ; for without doubt the Board will con- 
tend that, by the joint operation of the section defining owner 
and of Fulton’s Act, such owner will, “if the Board so determine,” 
become liable for all rates and arrears of rates due on the pro- 
perty he owns—that is, if his tenant happens to hold for one day 
“less than a quarter-of-a-year,” and this no matter what the annual 
value may be, £20 or £520. Property owners seem, as usual, to 
have been fast asleep when this section became law. 

Doubtless the intention was to exclude from the operation of 
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this section all houses let to quarterly tenants. But it does not 
do so as regards two quarters of the year, because although from 
December 25 to the 25th of March, and from the 29th of Sep- 
tember to the 25th of December are both legal quarters, neither 
is “ a quarter-of-a-year.” But the operation of the section will 
be even more astounding, because if the Board seek to literally 
enforce their rights, they can recover the rate and arrears from 
the person actually collecting the rent; for, owing to the defini- 
tion in the new Act, such person is deemed to be the owner. So 
it is assumed that a clerk sent to obtain a week’s rent would 
incur the liability referred to. Even the office boy sent on such 
an errand would become the owner, and be liable as such. A 
manifest injustice to the owner brought about by the section will 
be that he has no control over his tenant as regards paying the 
water-rate ; and unless he (the owner) protects himself by obtain- 
ing from his tenant such water rate in the shape of rent, he (the 
owner) will find himself running the risk—and a very considerable 
risk—of having to make good his tenant’s default. 

The Water Board, in their anxiety to make some one or the 
other liable for the rate, have forgotten to introduce into the Act 
a few provisions for their own protection. They have been blind 
to the fact that in two or three ways their customers might, by 
acting in concert, practically stop the Board’s business for the 
time being. For example, suppose the whole of their consumers 
turned passive resisters. The Board would have in some in- 
stances the right of suing only, and in others the power to dis- 
connect or sue. If the Board sued every one of their customers, 
they would probably recover about two-thirds only of their 
revenue; for, in the present state of things, it is fair to state that 
30 per cent. of the population of London is “ execution proof,” 
while the costs unrecovered and unrecoverable of suing, together 
with the necessarily enormous increase in the staff of the Solici- 
tor’s Department, would reduce their revenue another 10 or 15 per 
cent. Added to this, instead of obtaining the rate a quarter in 
advance, it would be more like twelve months in arrear. Asa 
result, the Board would hardly be able to pay their way. But the 
worst might happen when they exercised their right to disconnect. 
They would have to employ battalions of trenchmen at an enor- 
mous expense, and every road would be up and impassable for 
vehicular traffic. Then all the consumer would have to do would 
be to wait until the road had been opened up and the main ex- 
posed at the spot where the communication pipe was connected, 
and the minute before the act of disconnection could take place 
tender the man with the pickaxe a quarter’s rate in advance, 
ignoring any arrears, and the Board’s servant would be bound to 
leave the house in supply, otherwise the Board would be liable 
to the heavy penalties imposed by the Act of 1847. 

The Board would thus have to bear the costs of opening up 
over the main, relaying, and repacking the earth, together with 
the fee payable to the parish authorities; and this expense in- 
curred by them would, in many instances, come to about 200 or 
300 per cent. in excess of the rate, payment of which they were en- 
deavouring to enforce by cutting off. This position of the Board 
will be understood when it is explained that the Statutes and 
regulations give the Board no power to recover the costs of dis- 
connecting or re-connecting unless they have actually and law- 
fully cut off. And, of course, while this state of things continued, 
the collectors would be doing nothing, and the staff generally 
would be idle, but drawing their salaries all the same. A course 
like this, universally taken and without provocation, would be 
malicious; but then it must be remembered it might be adopted 
in a spirit of retaliation should the Board attempt to unduly 
stretch their almost unlimited powers of recovery against owners 
and persons defined as owners. 


-_— 


VENTILATION OF PHOTOMETER-ROOMS. 








The American Gas Institute Report. 


In previous issues of the “ JourNAL ” reference has been made 
to the report presented at the last meeting of the American Gas 
Institute by the Committee appointed to consider “ Methods of 
Taking the Candle Power of Gas.” It was accompanied, as 
mentioned, by several appendices, one of which contained some 
observations on the ventilation of the photometer-room. 


The following is the computation of the normal vitiation of the 
air in a room when two adults, one 5-feet gas-flame and one 1o- 
candle pentane flame are present. An adult averages twenty re- 
spirations per minute, inhaling some 30 cubic inches of air each 
time ; thus, 20 X 30 X 60 + 1728 = 21 cubic feet per hour of air 
exhaled. This air contains 4°3 per cent. of carbonic acid; there- 
fore, 0°043 X 21 = 0'g03 cubic foot of carbonic acid per hour. 
The average of several authorities gives 0°71 cubic foot of car- 
bonic acid per hour and o'ogt |b. of water vapour per hour as the 
product from one person. By figuring the products of combus- 
tion from 5 cubic feet of illuminating gas of average quality as 
shown by analysis, the carbonic acid yield would be 4°4 cubic 
feet and the water vapour yield 5"1 cubic feet. Assuming the use 
of the pentane standard, in each hour there is consumed one- 
sixth of a pint of liquid pentane, which vaporizes into 0°571 cubic 
foot. Upon combustion, this produces 2°87 cubic feet of carbonic 
acid and 3°43 cubic feet of water vapour. 
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Hence we have as products of combustion from the two flames 
and the two persons per hour— 





Carbonic Acid. Water Vapour. 
Cubic Feet. Cubic Feet, 
Two persons . pte ae 1°50 4°00 
scubicfeetofgas ..... 4°40 5°10 
0°571 cubic foot of pentane vapour . 2°87 3°43 
Total 8°77 12°53 


The purpose of ventilation in this case is to maintain the atmo- 
sphere in the photometer-room of such purity that there will be 
present not more than 6 parts of carbonic acid in 10,000 parts. 
The greatest factor in the vitiation of flames is the water vapour 
content of the air; and it would seem that our aim in ventilation 
should be to keep down excess of this. It is found, however, 
that a computation on the basis of keeping down the carbonic 
acid content is large enough to include the water vapour removal 
as well. A total of 8°77 cubic feet of carbonic acid is produced 
per hour. This is equivalent to that produced by 8°77 + or71 = 
12°3 persons. Kent gives 3000 cubic feet of external air per 
hour per person as necessary to maintain a purity of 6 parts of 
carbonic acid to 10,000 parts. Hence it is necessary to provide 
12°3 X 3000 = 36,900 cubic feet of external air per hour for the 
room mentioned above. 





HIGH-POWER LIGHTING BY GAS AND OXYGEN. 





There is being tried in Paris at the present time, in some of the 
public lamps in the Avenue Victoria and the Place de l’Hotel de 


Ville, a system of high-power lighting by means of a mixture of coal 
gas and oxygen, with which the Société pour I’Utilisation de l’Air 
et de ses Dérivés made so effective a display at the recent Auto- 
mobile Exhibition; their stand ranking, with one lighted by com- 
pressed gas, among those which were the most brilliantly illumi- 
nated. The Society are working in conjunction with M. Necker, the 
inventor of the improved incandescent burner associated with his 
name. In carrying out the system under notice, in an appropriate 
burner (a variant of the Necker) ordinary coal gas is utilized ; but 
as a supporter of combustion, in addition to the surrounding atmo- 
spheric air, oxygen, either pure or in combination with air, is em- 
ployed. Preferably almost pure oxygen is used; but the yield 
will, of course, vary with the extent to which air is added. The 
arrangement of burner shown in the illustration, and which, with 
the accompanying particulars, has been reproduced from the 
“Journal de |’Eclairage au Gaz,” has been devised with the 
view of ensuring a small consumption of gas, and particularly 
of oxygen, and at the same time avoiding deposits of carbon 
which form so easily in appliances of this nature. 

In order to ensure the simul- 
taneous opening and closing of the 
two currents of gas, the burner is 
furnished with a tap having two 
inlets, as shown at A B, but only 
asingle tap. This is pierced with 
channels, corresponding to the gas- 
inlets, in such a-way that in the 
opened position the gases flow by 
the channels C D. In order to 
prevent the gases passing from one 
channel to the other, as the result 
of escapes, there is provided an 
outlet E, which communicates with 
the air by means of the orifice F. 
The burner proper is connected 
with the channels C D by means 
of pipes H I and the junction- 
pieces G. It is arranged to distri- 
bute oxygen in the form of separate 
jets at the base of the flame, or, 
better still, of a series of small 
flames, of combustible gas. The 
oxygen, conveyed by the pipe I, 
enters the chamber J, and thence 
flows by the pipes K up to the 
partition L. Thecombustible gas, 
conveyed by the tube H, enters the 
chamber J! at the point shown. 
The gas may be ignited at the 
upper part of the mantle-holder M, 
which forms a covering to the 
chamber J'. This arrangement 
is, however, suitable only for very 
small burners. The mantle is carried by a projecting piece, 
fitted with a screw O, fixed on the mantle-holder, and is held in 
position by an ordinary rod. The quantity of the two gases is regu- 
lated by the device shown at P, or in any suitable manner. 

In practice, the arrangement of apparatus adopted by the above- 
named Society comprises a small separate station from which 
oxygen is furnished to all the burners by means of pipes of small 
diameter. It isconsequently necessary to lay down a double set, 
one for the coal gas and the other for the oxygen. In private 
installations, the inconvenience attending this duplication is got rid 
of to a considerable extent by the small size of the piping required 
for the oxygen, which allows of the utilization of lead pipes which 
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can be easily laid. The oxygen is furnished from a bottle of 
suitable capacity, and as stored it is under a pressure of 150 kilos. 
(330 lbs.). But when required for use, a reducing-valve brings 
it down to 2 kilos. (4°4 lbs.), and a regulator lowers it still further 
to 150 mm. (6 inches) of water, at which pressure it reaches the 
burner. 

It is claimed for this system of lighting that 1 carcel-hour is 
obtained with the consumption of 3 litres of gas and 2 litres of 
oxygen, in all 5 litres, or 0'177 cubic foot—in roundnumbers. But 
apart from these economic advantages, there is the facility of 
obtaining without difficulty light centres of great power. In fact, 
the temperature of the flame is stated to be so high that an ordi- 
nary incandescent mantle will give the light of about 300 candles. 
With regard to the resisting capacity of the mantles, this can be 
ensured by employing only those of the best quality. There 
remains the question of cost. An estimate may be formed as 
to this by reckoning the price of oxygen at about twice that of 
coal gas. Asa carcel-hour is said to be obtained by the use of 
3 litres of gas to 2 litres of oxygen, it suffices to just double the 
quantity of the latter to arrive at the consumption in litres of 
ordinary gas. 


—— 


SCOTTISH JUNIOR GAS ASSOCIATION. 
WESTERN DISTRICT. 








Visit to the Tradeston Gas-Works. 


On Saturday afternoon, the members of the Western District 
Section of the Scottish Junior Gas Association paid a visit to the 
Tradeston Gas-Works of the Corporation of Glasgow. There 
was a gratifying attendance of about seventy members. A printed 
description of the works which was handed to each visitor 
furnished the following information with regard to them. 


The works cover an area of about 15} acres, and are divided 
by the main line of the Caledonian Railway. The annual make 
of gas in 1888 was about 750 million cubic feet, while last year 
it exceeded 2017 million feet. The works are capable at present 
of producing 9} million cubic feet of gas per day. The storage 
capacity of the four holders is 7,350,000 cubic feet. The total 
number of retorts is 1152; the maximum make of gas in 24 hours, 
8,854,000 cubic feet; and the maximum output, 9,502,000 cubic 
feet. The works were originally built in 1838; and in 1869 the 
manufacturing capacity was 1} million cubic feet per day. In 
1888 the production was increased to 43 millions. In that year 
the reconstruction of the works was commenced, involving the 
acquisition of additional land and the closing of public roads and 
streets; the ground being utilized for railways, sidings, and 
buildings, and forming railway connections with the necessary 
under-road and over-line bridges for railways, and carrying pipes 
and foot passengers. The reconstruction also meant the demoli- 
tion of antiquated retort-houses, with their chimneys, &c., coal- 
stores, and plant. A gasholder, 100 feet in diameter, was re- 
moved, and the tank utilized for storing tar and ammoniacal liquor. 
Another gasholder had to be disposed of; the tank being aterwards 
filled up. One set of exhausters and a station meter were trans- 
ferred to new positions in the reconstructed works. 

The retort-house and coal-store form a block measuring 301 feet 
long and 322 feet wide, inside the walls, and are covered by four 
iron roof spans supported on cast-iron columns, lattice girders, 
and side walls. The walls are 35 feet high from the ground 
level. There are four retort-benches, set parallel to each other, 
each consisting of 16 through ovens, having chimneys 100 feet 
high in the centre of the benches. Three benches have settings 
of eight and the other has settings of twelve retorts. These are 
all the same size—viz., 21 in. by 15 in.,Q shaped, and 9 feet 
long. They are heated on the regenerator system by external and 
internal gas-producers. Retort-house governors are in course of 
being fitted to the mains in two of the houses. Part of the coke 
withdrawn from the retorts is required for heating them; but the 
bulk of it is removed to the coke-yard in iron side-tipping waggons 
. drawn by small locomotives running on rails laid with a 2-feet 
gauge. A complete installation of Arrol-Foulis charging and 
drawing machinery, worked by hydraulic pressure of 430 lbs. per 
square inch, is fitted throughout. In the coal-store, which has 
a capacity of upwards of 14,000 tons, there are three lines of 
elevated railway with cross-overs, and three hydraulic capstans, 
and nine twin-ram tipping-machines. Here all the coal waggons 
are manipulated and emptied into the hoppers placed opposite 
the coal-breakers. Bucket elevators raise the broken coal to the 
storage hoppers, from which the charging-machines draw their 
supplies as required. 

The hydraulic pumping-engines comprise two horizontal direct- 
acting duplex steam-engines, with hydraulic pumps, and one large 
horizontal steam-engine, with the pumps worked from the exten- 
sion of the piston-rods. The discharge pipes are connected to an 
accumulator, which is loaded to give the desired pressure. 
The condensers here used are of the atmospheric type, formed 
of cast-iron pipes arranged vertically. There are twelve sections 
of g-inch and eight sections of 12-inch pipes. Gas enters the con- 
densers at about 140° Fahr., and leaves at about 60° Fahr. There 
are four sets of two exhausters, each set being driven by a vertical 
steam-engine placed between them. Each exhauster is capable 
of passing 100,000 cubic feet of gas per hour. There are four 





scrubbers—two vertical and two horizontal—each driven by a 
separate steam-engine. In the vertical machines, devices con- 
taining bundles of thin boards are constantly being raised and 
lowered in chambers filled with water or weak ammoniacal liquor. 
In the horizontal machines, bundles of iron plates are fixed to 
discs on a shaft, which revolves at a slow speed, and clean water 
passes from the outlet end through each chamber, meeting the 
gas coming forward in the opposite direction. The purifier-shed 
is 350 feet long and 100 feet wide, in two spans, and contains four 
sets of purifiers, each consisting of four cast-iron boxes, 35 feet 
square. There is a line of railway along each side for the lime- 
waggons. Lime is the purifying agent, and itis spread evenly on 
the two tiers of wood grids placedin each box. The limeis burnt 
in lime-kilns within the works. 

The station-meter house measures 107 feet long and 34 feet 
wide, and contains four meters for measuring the quantity of gas 
made. Each meter is capable of passing 120,000 cubic feet of 
gas per hour. Within the house are placed the air-vessels, regis- 
ters, and gauges in connection with the governors. The last- 
named appliances are placed underground, and connected to each 
trunk main at the most convenient position. There are seven 
mains leaving the works, varying in size from 18 to 30 inches 
diameter. As already mentioned, there are four holders, of a 
combined capacity of 7,350,000 cubic feet. The largest is a three- 
lift one, erected in 186. It has a capacity of 4} million cubic 
feet. The tank, which is of brick with a backing of clay 
puddle, is 220 feet diameter and 46 feet deep; and the height of 
the standards from the coping of the tank is 138 feet. After 
the coke is quenched in the yard, it is lifted by means of grabs 
worked by travelling cranes on the gantries, and is either loaded 
into waggons or carts direct, stored, or placed in the riddling or 
screening machines, where it is sorted and filled into carts or 
waggons for customers. The erection of improved coke-handling 
plant is in contemplation. There are three locomotives of the 
ordinary 4 ft. 84 in. gauge, and six of 2-feet gauge, for dealing 
with the traffic within the works, in which upwards of 217,000 tons 
of coal were carbonized last year. The number of men employed 
varies from about 500 in summer to 6go in winter. A complete 
range of stables and workshops forms part of the works. The gas 
is tested by means of Carpenter’s No. 2 “ Metropolitan” argand 
burner and Harcourt’s 1o-candle pentane lamp. 


The company were first conducted to the coal-testing house, 
where very complete plant is in use. 


Mr. ALEx. Smitu, the Manager of the works, here extended a 
hearty welcome to the Association. Having expressed regret 
that the Engineer (Mr. A. Wilson) was unfortunately unable to 
be present, on account of a cold, he said the Corporation had 
about thirty varieties of coal coming into the works, and it was 
tested in plant which dealt with one-thirtieth of aton. They kept 
records of the gas and coke yielded, as well of the ash and 
residual products. 

Five parties were then made up, led by Mr. Smith, Mr. W. 
Glen (foreman), Mr. C. Houston (fitter), Mr. A. M‘Donald 
(chemist), and Mr. C. Macfarlane (chemist at Provan, and for- 
merly of Tradeston). A leisurely walk through the works, occu- 
pying two hours, followed, in the course of which all the processes 
in use were inspected, and the working of the machinery ex- 
plained and practically illustrated. 

At the conclusion of the visit, Mr. Smith entertained the party 
at tea in the Y.M.C.A. rooms at Eglinton Toll. 

The Presipent (Mr. W. Wilson, of Falkirk) remarked that 
the least the company could do was to accord a hearty vote 
of thanks to Mr. Smith for his hospitality, and also to the Cor- 
poration of Glasgow for the privilege accorded to the members of 
going through the Tradeston works. There was about thelargest 
turn-out they ever had at a visit, which showed that they were 
fully alive to the privilege which had been extended to them ; and 
he thought they had all greatly benefited by what they had seen. 
The works were certainly not the most modern; but perhaps there 
was as much to be learnt in moderately ancient as there was 
in very new works. They were all sorry Mr. Wilson, the Chief 
Engineer, could not be with them, because he took such a 
fatherly interest in the Association. In the vote of thanks, he 
would like to include the members of the staff, who ‘had so ably 
explained every detail in connection with the works. 

Mr. SmiruH said he considered the members had paid him a 
great honour in coming to see the Tradeston works. It was true 
they were not the most modern—Provan being the premier works 
just now; but, as they had been reconstructed not very many 
years ago, and as he took a great interest in Tradeston, having 
been there from the time of the reconstruction, he was pleased 
to see the members there. As the works were not origi nally in- 
tended for machinery, the visitors would have a pretty good idea 
of what had been done in putting it in. No works were built 
now which were not erected with a view to the introduction of 
machinery, either for inclined or horizontal retorts—and probably 
for vertical retorts in the near future. This might be the case in 
their own works. He did not think the time was far distant when 
they might expect to have a sample of vertical retorts working in 
Glasgow; and he considered there was a great future for them. 
He would be very pleased to see the members on some future 
occasion, when there might be something new to show them; 
but, whether or not there was anything, he would be glad to see 
them ‘again. 

The company then dispersed. 
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RECORDING THE LEAKAGE OF WATER. 


The “ Pitometer.” 


In the “ JourNAL” for the 7th inst. (p. 28), brief reference was 
made to a paper read before the Mechanical and Engineering 
Section of the Franklin Institute, by Mr. Epwarp S. Co er, of 
New York, on the subject of the ‘“ Pitometer’—-an instrument 
specially adapted for measuring and locating leakage of water 
from mains, imperfect pumps, and other sources of waste. The 
paper was given in the “ Journal of the Institute” for the past 
month; and from it we make the following extracts. 


Modern methods of economy have made their way into our 
conservative city water departments, and a desire to know what 
becomes of a costly water supply in its dark and hidden path 
from source to consumer has been aroused, so that a full account- 
ing is now expected of the distribution engineer as well as of the 
official who collects the water-rents. In attempting to account 
for his product, the water-works manager has always been at a 
disadvantage, because several feet of earth and costly paving 
cover the heavy iron pipes in which the water is distributed. 

Now, however, by using the portable pitometer measurements 
may be made at any point on a distributing system by simply 
making a tap and placing a 1-inch service cock in the main; and 
such measurements may be repeated as often as desired at any 
time, by day or night, in winter or summer. 























The Photo-Pitometer. 


The development of the pitometer was taken up by the writer 
in 1895, under the direction of John A. Cole, in the hope of making 
use of the Pitot tube as a waste-meter at Terre Haute, Indiana, 
where an extensive examination of water consumption was being 
carried on. After much costly experimenting, suggested by a 
crude sketch contained in Professor R. C. Carpenter’s “ Experi- 
mental Engineering,” the instrument proved to be accurate and 
efficient; and since then the addition of a photo-recorder has 
been adopted on important tests in many of the largest cities. 
Its fundamental principle was discovered by the French engineer, 
Pitot, about the year 1732, and later improved by D’Arcy for use 
in open channels; but the application to water-mains under pres- 
sure has been developed only during recent years. The photo- 
recording pitometer may, however, be classed among our most 
useful and accurate engineering instruments. 

The pitometer is primarily a rate-meter, depending as it does 
upon the velocity of the water within the main. It consists of 
two small tubes bent at their lower ends, with carefully formed 
orifices, held in a suitable cap, which screws upon a standard 
1-inch cock, through which the tubes may be readily introduced 
into any main, and as easily withdrawn. The rod meter is the 
most recent development of the instrument, by which the slender 
tubes are enclosed in an oval sheath which enables the meter to 
be introduced into the main from the surface of a city street 
through a “ street connection” which is permanently set up on the 
main. Wherever street connections are placed, they are always 
available for use; and through them, by means of the portable rod 
meter, the flow in the main can always be ascertained. 

Heavy cloth insertion rubber tubing connects the orifice tubes 
with a long glass manometer or U-tube; and blow-off cocks are 
provided to remove air from the instrument. The U-tube is half 
filled with a mixture of carbon tetrachloride and gasoline, having 
a specific gravity of 1°25, and when in use the water from the pipe 
fills all the remaining space in the U-tube and connections. The 
deflection, by virtue of the differential action of the water and the 
slightly heavier insoluble liquid, is just four times that due to the 
actual difference of water-head on the orifices produced by the 
flowing stream. The current impinges directly on one orifice, but 
the other is turned down stream, and gives something less than 
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The ‘‘Rod Meter’’ and ‘‘ Street Connection.”’ 


the static head within the main—thus increasing the difference of 
pressure produced. This difference is then multiplied in the 
U-tube; the result being that even a low velocity within the pipe 
produces a readable deflection. Without this effect, the simple 
Pitot tube would hardly indicate a velocity of lessthan 1 foot per 
second; while the pitometer is reliable at velocities as low as 
6 inches per second. At ordinary velocities, the U-tube deflec- 
tions may run up to 24 inches, and therefore need not be read 
with any great nicety. 

















The ‘‘ Street Connection.’’ 


The photo-recorder consists of a portable box in which a drum 
carrying “ Velox” or “ Azo” paper revolves before a fine vertical 
slit just in front of which is locked one leg of the U-tube in such 
a position that the rays of light from an oil-lamp will be partly 
intercepted on their way through the coloured liquid in the lower 
half on the manometer. As the liquid rises and falls with the 
velocity in the pipe, it will record on the sensitized paper a line 
or band of shade of which the ordinates vary according to the 
well-known formula— 


V =cy2gh, 


in which / is one-quarter of the U-tube deflection in feet, or half 
of the recorded ordinate on the paper. A 12-hour photographic 
record is 18 inches long and 10 inches high. Autographic hori- 
zontal lines are formed by notches in the drum slit, spaced so as 
to correct for the angularity of the light and enable the true de- 
flection to be readily taken from the diagram at any point. 

An autographic record or variation in static pressure is super- 
imposed upon the flow diagram by means of a suitably connected 
gauge and a movable finger, which intercepts the light passing 
through the U-tube and slot. This pressure record is of great 
value in the interpretation of any sudden change in the rate of 
flow, for by its aid we may decide whether the observed variation 
is caused by a corresponding difference in pump pressure, as in 
“ direct systems,” or by the change in rate of draught within the 
district under investigation. Thus the detection of waste is facili- 
tated. The accuracy of the pitometer has been established by 
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many weir tests, and also by calibration in open channels, where 
the absolute velocities indicated by the instrument are compared 
with float measurements. 

Such being the nature and form of the instrument itself, it 
remains to consider its practical utility and the several ways in 
which it has been applied to the problems which are presented 
by a modern water-works plant in a rapidly growing city. These 
naturally fall under two leading lines of investigation, each of 
which is of incalculable commercial importance, and in each of 
which the pitometer affords unique and very economical methods. 
These are, first, the survey of underground pipe systems for the 
purpose of locating all uses and waste of water, incidentally 
ascertaining the condition of water-mains, stop-valves, and house 
services; and, secondly, the supervision of pumps by means of 
which any loss of action or imperfection in work is revealed. 

In a water-waste investigation, a city is divided into large dis- 
tricts, closing all the main gates but one, placing a recording 
pitometer on the inlet to the district, and keeping a record of the 
inflow. This total use in connection with the district population 
and the amount registered by the private meters will give a good 
idea of the wastefulness of the section, taken as a whole—the 
rate of night use being most significant. Incase the district shows 
a reasonable rate, it may be passed by, thereby saving the expense 
and trouble of house-to-house inspection. If, on the other hand, 
an excessive consumption fer capita is indicated, the next step is 
to analyze the supply by streets—using the pitometer to record 
the “ drop”’ in flow as valves are closed one after another. All 
streets do not waste water at the same rate per tap; and for this 
reason it is easier to pick out an unusual flow. When the night 
waste has been localized within a few blocks, this smaller section 
is enclosed by itself, and supplied through its own waste-meter. 
Then, if necessary, the curb-cocks are closed one after another 
at night, the waste-meter at the same time continuously record- 
ing the rate of flow; so that when a house is reached which has a 
leaky service-pipe or fixture, the pitometer on the main, on closing 
the main cock, will record a “drop,” which is the rate of waste. 
In this way a record showing the condition of every house on 
the street is obtained, and waste is located, which can further be 
defined by house-to-house inspections. The waste-meter record 
not only locates the loss on certain premises, but measures it. 

This method by the use of the pitometer in the development 
of the long-established Deacon system, while it is still very much 
depended upon in England, has not proved popular in America, 
though for several years it was used in Boston with success. 
Every large city should organize its own permanent department 
for the systematic detection of waste according to some such 
plan as has been outlined, and in Washington (D.C.), Pittsburg, 
and Chicago this has been done. The work calls for the intelli- 
gent and skilful supervision of an engineer, and must be persis- 
tently followed up, for years if need be, to secure the final results. 
The time required to traverse a square mile depends on the 
number of waste-meters employed, and upon the physical con- 
dition of the pipe system. Several districts may be inspected 
at one time under the direction of one competent head. Experi- 
ence has amply proved the value of such work, for its results are 
felt at once, and the cost may be repaid out of savings as the in- 
vestigation proceeds. 

In the wide range of water supply to American cities, the 
reported figures are liable to be in error from an unsuspected 
slippage in the pumps. One of the first discoveries to the credit 
of the pitometer was in a city of about 125,000 population, which 
had been reporting 33 per cent. more water than was actually 
leaving the pumps; and since that illuminating experience, pito- 
meter tests show that leaky pumps are the rule rather than the 
exception, with losses from 25 to 50 per cent. by no means un- 
heard of, even in engines of the highest type and largest size. A 
wide variation in fer capita consumption is due to trade use, 
which will vary as cities are more or less devoted to manufacture. 
Public uses, while but a comparatively small part of the total 
consumption, include the supply to public buildings, schools, and 
hospitals. Street sprinkling, sewer flushing, and fire extinguish- 
ing call for attention when reducing the supply to a per capita 
standard. 

Domestic consumption varies according to the habits of the 
people; and upon this point we are able to form a fairly well- 
based opinion as to what constitutes a reasonable allowance. 
For example, in Worcester (Mass.), the total domestic use per 
capita, as shown by meter, is only 16°8 gallons—varying from 12 
gallons in the cheaper houses to 23 gallons in the best residence 
streets. We should remember that such figures are for actual 
house requirements by meter measurements, and take no account 
of waste in service-pipes beyond the meter or in mains. 

An examination of the hourly records of pumpage in cities is 
convincing as to the existence of waste. The notable feature of 
such records is that the rate is usually high, even at the dead of 
night. While we cannot judge of the relative wastefulness in 
various cities by a comparison of the fer capita consumption, we 
find in reviewing statistics that the use of meters is attended 
with a reduction of waste. The effect of placing meters on about 
40 per cent. of the consumers, including the largest, seems to in- 
dicate that a further addition of meters does not yield a propor- 
tionate saving. Evidently losses beyond the reach of house 
meters come in here, and point to the need of special waste in- 
vestigation. The introduction of a meter system should, therefore, 
be supplemented by tests for the restriction of losses in mains 
and services. 








Leaks beyond the reach of the meter in the house are undonbt- 
edly larger than supposed, as evidenced by recent tests and 
meter comparisons. Ina number of cities having practically every 
tap metered, there is a discrepancy of from 30 to 50 per cent. be- 
tween the total pumpage and the total meter registration. This 
unmistakable loss often remains after allowing for unmetered 
public uses, fires, and for slip pumps. Leaky, broken, and aban- 
doned service-pipes are responsible for much waste, which, 
because of a porous soil, may not give warning at the surface. 
Electrolysis has often been the cause of the deterioration of city 
mains and services, and should be carefully studied. 

All the reported pumpage does not reach the main because of 
slip and station use at the pumps. It iscustomary to make only 
very small correction for this loss, and, in fact, the statistics of 
most cities are based upon the full amount of water displaced by 
the pump plungers; the almost universal method being to multi- 
ply the recorded strokes of each engine by the theoretical number 
of gallons displaced per stroke. The only merit of this method 
lies in its simplicity. That it is liable to gross error has been 
found on many occasions when the actual discharge from a pump 
has been measured and compared with the counter record. This 
loss should always be determined and deducted from the reported 
supply to a city; for evidently slip at the pumps is not only mis- 
leading, but requires the same engine capacity, steam, and fuel 
as though the full plunger displacement were discharged into the 
mains. 

At the close of the paper, the author was asked to explain how 
he ensured accuracy by his method of gauging the flow in a pipe; 
and he replied as follows: In the first place, the absolute velocity 
at the orifices, as indicated by the corresponding U-tube deflec- 
tion, has been carefully calibrated in a long, open trough by means 
of loaded floats made to run over a measured course. These 
floats were timed by electrical contact made automatically at 
each end of the measured course and recorded by chronograph. 
In our experiments the trough was of wrought iron in the form 
of an open semicircular conduit 4o feet long. The measured 
course was laid out some distance below the head of the trough 
at a point where the depth of flow seemed to be uniform. The 
whole affair was hung from a supporting | beam, so as to be ad- 
justable to various slopes. Our pitometers were introduced 
through 1-inch taps placed vertically beneath the trough, the ori- 
fices rising to within half-an-inch of the water surface. 

A direct comparison between velocity as determined by the 
floats and chronograph was thus made with the corresponding 
U-tube deflection; and the plotting of a large number of such 
comparison tests produced a calibration curve which, when com- 
pared with the theoretical flow, gave us the value of c equal to 
o’80 in our formula :— a 

V=c V2gh. 


Thus when gauging the flow in a pipe, we are able to plot the 
actual velocity at various points in the cross-section by “ travers- 
ing” two diameters inch by inch from side to side. The orifices 
ought to remain at each point long enough to give several readings 
of velocity, the mean of which is plotted, so that on completing 
the traverse we have a curve representing the distribution of 
velocity from side to side in the pipe. Where, as is often the 
case, the rate of flow is not uniform, it is necessary to return fre- 
quently to the centre of the pipe to guard against error through 
a change of rate. It is often convenient to use two instruments, 
allowing one to remain at the centre, while the other is moved 
from point to point across the pipe. Observations are, of course, 
only taken when the centre velocity is normal. 

The next step is to divide the cross section of the pipe into a 
series of rings and approximately equal area, multiplying the area 
of each by the average velocity for the ring as given at four points 
go° apart by the two traverse curves. The total of the discharges 
found for these rings is, of course, the total flowin the pipe, which 
divided by the whole area of the pipe gives the mean velocity. 
This, in turn, when divided by the maximum velocity observed at 
or near the centre of the pipe, determines what we call the “ pipe 
coefficient,” which commonly varies, according to the condition 
and age of the pipe, from 0°70 to ogo. This ratio of mean to 
centre velocity is the characteristic of each pipe location where a 
gauging is sought, and it must first be carefully obtained. When 
once determined, however, it holds good at all velocities at that 
particular location; and it is only necessary to leave the pitometer 
orifices at the point of maximum velocity in order to record the 
mean flow, which, for practical purposes, will always be a fixed 
percentage of the maximum. A scale is prepared for each pipe, 
based upon the computed coefficient. By means of this scale, 
the rate of discharge, in million gallons per 24 hours for each 
inch or fraction of an inch of U-tube deflection, may be read off 
from the record. 

The final test of the accuracy of a pitometer gauging rests upon 
the comparison of flow, as determined by the above method, with 
that given by a standard weir or measuring-tank. A number of 
tests have been made with weir comparisons in pipes of several 
sizes up to 72 inches, and notably at the laboratory of the Wor- 
cester Polytechnic Institute, where a very perfect weir receives 
the flow of a 30-inch pipe. We feel justified by our experience in 
claiming an accuracy of from 2 to 3 per cent. in fairly clean pipes 
when the pitometer is carefully handled. 

No attempt is made to accurately measure the flow by our 
method in a main which is found to be badly corroded. However, 
the very process of traversing the main as described will reveal 
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the presence of tuberculation, for its effect is to abnormally dimi- 
nish the velocity near the side of the pipe, and thereby reduce the 
velocity ratio. The net area may often be obtained by the intro- 
duction of a caliper which enters the main in the same manner as 
the pitometer itself, and by touching the top and bottom of the 
pipe will give a fair idea of the net diameter at that point. It is 
usually quite easy to find a suitable point for gauging the flow to 
any given district through a pipe comparatively free from corro- 
sion, Ample warning is given by the result of the preliminary 
traverse, so that an error due to tuberculation is unnecessary. 
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Manufacture of Producer Gas. 
Crosstey, W. J., and Ricry, T., of Manchester. 
No, 28,181; Dec. 11, 1906. 


This invention has tor its object the manufacture of producer gas free 
from tar from fuels containing tarry matter—such as bituminous coal, 
lignite, peat, wood, &c. It is mainly intended for the gasification of 
bituminous coals, most of which cake hard together during the period 
the volatile matter is being expelled from them; and consequently 
when used in an ordinary gas-producer these caking coals are difficult 
to work, as the caked fuel causes “scaffolding,’’ and the formation of 
holes and cavities in the fuel bed. 

According to this invention, the fuel is spread in a layer ona grate 
or other suitable support, and is in the first place partially burned and 
subjected to heat in such a manner that the volatile matter is expelled, 
and the tarry matters contained in it consumed—the resulting heat 
causing the volatile matter to be expelled from the fresh fuel as it is 
fed in. The resultant from this first process consists mainly of carbon 
and ash; and when the fuel so treated is bituminous coal, the product 
will be ‘‘ coke” free from tar. The resultant coke is passed into a gas- 
producer arranged to receive it; and the products of the combustion of 
the volatile matter and primary air will usually be passed, either alone 
or in conjunction with an additional supply of air, through the hot fuel 
in the gas-producer. In the result, the gas from the producer will be 
free from tar, and most of the heat of the volatile matter will be re- 
covered and converted into producer gas. 


Producer-Gas Generators. 
CrossLey, W. J., and Ricpy, T., of Manchester. 
No. 28,834; Dec. 18, 1906. 


This invention relates particularly to gas-producers in which the fuel 
is in the first place partially burned and subjected to heat in such a 
manner that the volatile matter is expelled and the tarry matters con- 
tained in it consumed ; the coke resulting from the primary combustion 
being then passed into the producer and consumed by the products of 
the primary combustion, either alone or with a secondary air supply or 
steam or with both. In such a gas-producer, the patentees now pro- 
pose to employ an inclined fire-grate, and, if necessary, an extension 
of it as the primary combustion device, and burn the fuel preferably in 
a thin, even layer thereon. They so arrange this grate that the fuel 
will gradually and easily slip down, and descend the sloping grate into 
the producer below—the inclination of the descent being so adjusted or 
arranged that the volatile elements of the fuel will have been expelled 
from the resultant coke before the latter reaches the producer. 


Analyzing Gases. 


a communication from the JoNES-JuLIA Manurac- 
TURING Company, of New York. 


Wise, W. L.; 


No. 1562; Jan. 21, 1907. 


This invention relates to apparatus for analyzing a continuous 
stream of gas for the purpose of ascertaining the percentage of a con- 
stituent thereof. 

It has been proposed heretofore, the patentees point out, to ascer- 
tain the percentage of constituent by feeding the gas continuously in 
limited amount through an absorbent, and determining the value of 
the constituent by the change of tension produced by the removal of 
such constituent by the absorbent as indicated upon a suitable mano- 
meter. But this method is said to be open to the objection that a 
change in the pressure or tension at which the gas is fed to the instru- 
ment will cause a fluctuation in the tension of the gas in the space 
with which the manometer is connected, and will therefore affect the 
reading of the instrument; and hence with this method the results 
will be only accurate for a given pressure for which the apparatus has 
been adjusted, and which has been kept stationary. The accuracy of 
the reading will likewise, for a similar reason, be affected by changes 
at the vacuum or suction end of the system. 

The object of the present invention is to overcome this objection by 
feeding the gas in two streams, absorbing an absorbable constituent 
thereof from one of the streams passing in limited amount through the 
absorbent and then through a chamber in which the tension may be ob- 
served, and utilizing the difference between the changed tension or 
pressure thus produced and the tension or pressure of the other stream 
as an indication of the percentage of such constituent. The limited flow 
of gas in the chamber or chambers whose difference of pressure is 
measured, is preferably secured by connecting them with the pressure 
and exhaust pipes through minute inlets and outlets as at present. A 
manometer is connected to the two streams, so as to give readings 
which measure the distance of tension or pressure between them due to 
the removal of a constituent of the gas in one of the streams by the 
action of the absorbent. To balance the resistance to the passage of 





the gas through the absorbent for one of the streams, it is preferable to 
employ a non-absorbing solution in the path of the other stream ; and 
to secure a reading due to the difference of tension in the streams of 
gas, the two sides of the manometer may be connected respectively to 
the chambers or spaces through which the streams of gas flow in 
limited amount. Under this condition, the manometer will respond 
properly to differences of tension between the two streams ; but it will 
be affected alike on its two sides by any changes in the difference of 
tension between the inlet or supply and the exhaust or suction ends of 
the stream respectively, The readings will thus not be disturbed. 

















An American Gas Analysis Plant. 


In the illustrations, B is the supply end of the system through which 
gas (say, flue gas) is fed after passing any necessary filter or condenser. 
A is the suction or exhaust end of the system; the flow of gas being 
due to the difference in tension or pressure between Band A. At1 
the gas divides into two streams, one of which passes through a 
minute inlet 2 (comprising, preferably, a tube of very small bore), and 
escapes through a similar outlet 3 to the suction end A of the system. 
The other stream passes in a similar manner through a minute in- 
let and outlet 2! and 31. In this way a limited amount of gas only 
can pass, and a certain amount of vacuum will be produced in the 
chambers or passages located between 2 and 3 and between 2! and 3!. 
Between 2! and 3! is the absorption chamber, comprising, for instance, 
a tank D containing a solution of caustic potash or other absorbent. 

At 4! (or at any other suitable point where the tension of the gas feed- 
ding from B is changed from the normal, owing to the absorption of 
the constituent carbon dioxide or other gas), a pipe is led to one side 
of a manometer F. At 4 in the pipe or passage between 2 and 3, con- 
nection is made to the other side E of the manometer. 

Preferably, there is interposed in the connection from 2 to 3 another 
tank C containing a non-absorbing solution through which the gas is 
caused to pass, so that, by regulating the depth of immersion of the 
tubes 5 and 6, the resistance to the passage of the gas in the two cham- 
bers may be adjusted to produce a tension which would be the same if 
the gas were of such a nature as not to be absorbed or modified in re- 
spect to its constituents by passing through either tankDorC. Owing 
to the system of connections, it is obvious that the changes of tension 
at 4 and 4! will be the same if caused by any changes or difference of 
tension between B and A. 

If, now, gas containing carbon dioxide be passed through the appara- 
tus, it will be absorbed in the potash solution in D, the equilibrium in 
the manometer will be disturbed, and the liquid in the measuring tube 
of the manometer connected to F will rise in direct proportion to the 
amount of gas removed bythe solution in D. This reading enables the 
operator to ascertain the percentage of carbon dioxide as usual. 

The manometer shown has a sloping or inclined graduated tube on 
the side F of very small internal diameter, which, in practice, may be 
3mm. At the other end E, a large tube or bottle isemployed ; so that 
practically all the movement due to changes of pressure will be in the 
small tube. The capillary attraction in the small tube causes its surface 
to stand at right angles to the bore of the tube, instead of occupying a 
horizontal plane. The apparatus may be arranged to indicate 1 per 
cent. for each one-fiftieth of an inch of vertical rise, by inclining the 
small tube at such an angle that this movement is multiplied by ten. 
Thus, if the tube rises 1 in 10, the liquid, in rising one-fiftieth, will 
move one-fifth inch in the bore of the tube for each 1 per cent. 

To bring the apparatus to scale or to register correctly, means are 
provided for regulating the suction applied at A. A device suitable for 
this purpose comprises a liquid-containing tank G connected to the 
suction pipe A and having a regulable gas inlet tube 7, whose immersion 
may be altered to vary the rate of inflow of air or gas into the pipe A 
at or near where it is attached to the outlet 3 31. By depressing the 
tube 7, the suction or vacuum in A can be made stronger; while by 
raising it the vacuum will be decreased owing to the admission of air or 
gasthrough G. A manometer H, filled with glycerine, may be used to 
indicate the degree of suction or vacuum. 


Regulating the Supply of Gas and Air to Atmo- 
spheric Burners. 
PaRKINSON AND W. & B. Cowan, LIMITED, and CHESHIRE, W., of 
Birmingham. 
No. 1990 ; Jan. 26, 1907. 


This invention has more particular reference to that type of regulat- 
ing injector or fitting in which both the gas-inlet or admission valve 
and the air regulator used in connection with gas-fires and the like, 
can be operated either independently or simultaneously and collec- 
tively ; and the principal object aimed at is to provide such a construc- 
tion of regulator fitting that the separate gas and air regulators are 
arranged in relation to one another so as to admit of them being more 
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Cheshire’s Regulator for Atmospheric Burners. 


readily actuated simultaneously, and also to more readily admit of the 
one being actuated without the other. 

Fig. 1 represents an elevation of the regulating device with the cover- 
cap, which protects the regulating screws from inadvertent rotation, 
detached. Fig. 2 is an end view showing the gasand air inlets. Fig. 3 
is a transverse section of the appliance. Fig. 4 represents a top side 
plan. Fig. 5 is a longitudinal section showing the parts in the posi- 
tions they assume when only the minimum air supply and the maxi- 
mum gas supply is being admitted to the burner. Fig. 6 is a similar 
section, showing the parts in the positions when the maximum air 
supply and minimum gas supply is being admitted. 

The body of the fitting consists of a hollow or tubular part A carried 
by a bracket or attachment plate and having extending from it a socket 
or branch wherein the gas-supply pipe B terminates. The air-supply 
regulator is mounted on the part of the stationary body which is ad- 
jacent to the intake end of the burner, and consists of a disc or a 
flanged circular plate C, pierced with a series of holes of sufficient size 
to admit the minimum air supply to the burner, and adapted to be 
made to socket over the intake end D of the burner, or to closely abut 
against it when set in position for admitting the minimum air supply. 
It may, however, be so adjusted as to leave an annular space or clear- 
ance between its outer edge and the end of the burner, to serve as an 
additional air-inlet, whose adjusted width determines the quantity of 
additional air admitted through it. 

The air-regulating plate is carried by a short sleeve or ring mounted 
on, and capable of longitudinal adjustment over, one end of the 
stationary body part. This sleeve is connected by a bar E running 
along the outside of the fitting to a circular plate ’, which is located at 
the opposite end of the body—approximately concentric with the axis 
of it, and adapted to be actuated or influenced by an air-adjusting 
screw G for the purpose of altering the position of the regulator disc 
relative to the intake end of the burner. 

This screw, which is of comparatively coarse pitch, is confined 
against longitudinal movement with respect to the stationary body A 
by means of a set-screw H engaging in an annular groove, and is passed 
through a wormed axial hole in the plate F ; so that when the screw is 
rotated in one direction or the other by means of a milled head at its 
outer end, a corresponding advancing or retiring movement is im- 
parted in the air-regulating disc C, and the width of the annular sup- 
plementary air-inlet is altered accordingly. Or the disc may be made 
to abut or socket full-home against the burner, so as to completely 
close the additional air-inlet. 

The means for regulating the gas supply (arranged within the interior 
of the fixed body A) consists of a valve J, which is operated or adjusted 
by a second screw K, which preferably bas a fine thread so as to pro- 
vide for a fine or delicate adjustment of its valve, and is directed along 
a plain axial hole in the air-regulating screw G and passed into the in- 
terior of the device through a wormed hole. The screw terminates 
within the interior in the valve proper J, which is traversed by the 
rotation of the screw, and is made to open or close certain additional 
gas-passages formed in the end of the body near the inlet of the burner. 

The holes may be arranged in concentric ring-like series, and the 
outer series are so disposed with respect to the valve that they never 
close and always provide a clear passage for the minimum quantity of 
gas ; whereas the inner series M of holes are adapted to be opened or 
closed by the valve J, and so regulate the additional quantity of gas 
which can pass through it to the burner, 


Regulation of Gas-Exhausters, &c, 
BLAKELEY, W., of Thornhill Lees, Yorks. 
No. 23,475 ; Oct. 24, 1907. 


This invention relates to speed regulators for gas-exhausters, steam- 
engines, and the like, wherein the admission of the motive fluid is con- 
trolled by a valve—the regulator being interposed between the valve 
and any other governor, in order to render the action of the governor 
more efficient. : a 

A well-known type of such regulators comprises two pawls receiving 
regular oscillating motion from any convenient reciprocatory part of 
the engine—such pawls acting alternately in opposite directions upon a 
face or crown wheel or upon a ratchet wheel connected by gearing to 
the valve spindle. The pawls have been normally kept out of engage- 
ment with the face or crown wheel by a rotary shield ; and various 





arrangements have been employed to prevent over-running. But 
according to the present invention, the face or crown wheel is secured 
directly to the valve spindle, and a cam surface is provided to keep the 
pawls normally out of action. A portion of the valve spindle is con- 
structed in the form of a spring, so that any slight over-running of the 
regulator, after the complete closing of the valve, merely results in 
compression of the spring. 

Details are shown of the valve and regulator; also of the regulator 
arranged in connection with an ordinary hydraulic governor such as is 
used in connection with gas-exhausters. 

A is the valve spindle, on which is formed acollar B. A spring C 
connects the valve to the spindle. Surrounding the spindle and rest- 
ing upon the collar is a cup D, the lower part of which may form a 
grooved pulley E, between which and the collar may be anti-friction 
balls. Within the cup is a disc F, provided on its upper surface with 
teeth forming a circular rack or face wheel. The cup can rotate freely 
about the spindle ; but the disc or wheel F is keyed to it at G, or caused 
to rotate therewith by a pin on the spindle entering a recess in the 








Blakeley’s Gas-Exhauster Regulators. 


wheel. A portion of the upper edge H of the cup is dished or recessed 
at the curves or cam surfaces at each end of the recess. Above the 
wheel F are two pawls I J, adapted to engage the teeth of the wheel F, 
and continually travel over the wheel in opposite directions under the 
influence of a crank K, actuated by any convenient reciprocatory part 
of the engine. The crank in this instance acts upon a pin M in the 
cover N, in which the two pawls are supported. From the pawls pro- 
ject pins, which travel upon the upper edge of thecup D. The pawls 
are thus normally kept out of engagement with the teeth of the wheel 
F; but when the valve requires to be operated and the cup is rotated 
to a sufficient extent by the action of the governor, the lower portion of 
the track H comes under one or the other of the pins, and the nose of 
the pawl connected to that pin being thereby lowered into gear with 
the teeth of the wheel F, transmits to the wheel, and thereby to the 
valve spindle, the rotary movement imparted to the pawl by means of 
the crank. Thus the only work required of the governor is to rotate 
the cup D, which may be accomplished by means of a cord from the 
governor passing around the pulley E, or in other convenient manner. 


Gas-Heated Furnaces. 
Onstow, A. W., of the Royal Arsenal, Woolwich. 
No. 5342; March 5, 1907. 
This invention relates to furnaces adapted to be heated by gas, and 


‘chiefly designed for use in case-hardening, tempering, and annealing 


steel. But it is also applicable for other metallurgical operations ; the 
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Onslow’s Gas-Heated Furnace. 


object being ‘‘ to provide means whereby high temperatures can be ob- 
tained in a shorter time than heretofore, and with a smaller consump- 
tion of gas.”’ 

The table or bed upon which the articles or materials to be treated 
are placed, is supported upon a bafile or partition extending longi- 
tudinally or transversely in such a manner that a cell is formed on 
either side of the partition or baffle beneath the table or bed. In the 
walls of the furnace parallel with the baffle or partition, and opposite 
to the cells, is formed a series of apertures through which the jets of gas 
are injected, so as to strike the baffle and then to rebound and pass up 
between the sides of the bed and the walls of the furnace ; the jets of 
flame then passing upward and striking the roof of the furnace, whence 
they are directed downwards on to the upper side of the bed or table. 
The gas-burners preferably used are of the type described in patent 
No. 24064 of 1904, which are designed for use with high-pressure gas.* 

In the gas-heated furnace shown, D is the table upon which the 
materials to be treated are placed, and E is the baffle or partition—re- 
presented as extending longitudinally through the furnace chamber so 
as to form two cells F, one on each side, in communication with the 
space above the table by means of the lateral passages G. H are inlets 
formed in two of the opposite walls, and through which the gas-jets are 
injected in the direction of the arrows 1. The jets strike against the 
sides of the baffle and whirl round in the direction of the arrows 2, 
whence they pass out through the lateral passages G into the space 
above the table, so that they strike the top of the furnace and are de- 
flected downwards on to the articles on the table. The products of 
combustion finally escape through I. 

The nozzles of the burners are arranged opposite to the openings H, 
through which, however, they do not project, but terminate near the 
entrances in such a manner that the jets of combined gas and air, 
which are ignited at the nozzles, will draw through the openings a 
sufficient further quantity of air to ensure the proper combustion of the 
gas without reliance being placed upon the presence of air in the 
furnace for supporting combustion. By proceeding in this way, lia- 
bility of explosions taking place—* such as frequently occur in furnaces 
into which gas, mixed with an imperfect supply of air for combustion, 
is introduced ”—is avoided. 

In practice, the bricks or blocks forming the wall or partition E on 
which the table D is supported are tapered or curved at their lower 
egds. The object of making them this shape is to ensure that the gas- 
jets striking against them are broken up. Furthermore, the burners 
may be mounted on flexible or swivel joints, so as to permit of the gas- 
jets being directed against the urderside of the table, or against any 
other desired points. 
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_ In the alternative form of furnace shown, the separate bed or table 
is dispensed with—this part being represented by the bottoms of two 
muffles J within the furnace, and having projecting up between them 
the partition or baffle E. Upon the top of the two mnffles there is also 
placed a tile or plate K, to seal the outlet to the gases at this point. 
The operation of this form of furnace is the same as that already de- 
scribed. The gases enter through the lateral openings H, and strike 
against the partition or baffle E, which deflects the flames upwards 
until they strike the tile K, which turns them downwards so that they 
pass around the outside of the muffles and strike the top of the furnace; 
the products of combustion escaping, as before, through I. : 


* See ‘‘ JOURNAL,” Vol. XC., p. 369. 





Controlling Mechanism for Use in Connection with 


Systems of Lighting. 
Spencer, A., of Cannon Street, E.C. 
No. 13,815; June 14, 1907. 


The primary object of this invention is to provide apparatus suitable 
for enabling the lights of a train to be regulated as desired ; but it is 
also suitable for use ia other lighting installations where it is necessary 
or desirable to regulate the light. 

Ic is proposed that each light, or each group of lights, of an installa- 
tion should be controlled by an electrically operated device, consisting 
of a motor of any suitable kind, the armature spindle of which is con- 
nected to the light-controlling device proper through mechanism com- 
prising a pin and slot or other lost-motion device such that at each 
operation of the motor, its spindle, or a part connected to it, moves 
before the controlling device proper is actuated, whereby the momentum 
of the rotary armature and attached parts is utilized to move quickly 
the controlling device proper, as by causing it, or a part connected 
with it, to be smartly struck in such way as to suddenly set it in motion 
—the controlling device proper being at the moment of striking free to 
move in advance of the motor-driven part. 

In one arrangement of apparatus embodying this invention and 
adapted to regulate the gaslights of a railway train, there is included 
in the gas-supply pipe, at one end of each coach, a plug cock adapted 
in one position to allow the passage of a normal supply of gas to the 
several burners of the coach, and in another position to only allow 
sufficient gas to pass through a bye-pass to just keep the gas alight at 
the burners. The plug of this cock is connected by a lever arm and 
link to a pin on a disc loosely mounted on the armature spindle of a 
small electro-motor. Another disc, fixed to the armature spindle im- 
mediately behind the loosely mounted disc, is connected to it by screws 
which pass through arc-slotsin it, and are screwed into the fixed disc— 
the heads of the screws preventing the loosely mounted disc from 
moving endways on the spindle. 


APPLICATIONS FOR LETTERS PATENT. 


756.—KREUZBERGER, E., ** Incandescent gas-lamps.’’ Jan. 13. 

769.—MILEs, T., and Rozerts, G. J., ‘' Gas-governors,’’ Jan. 13. 

793.—GRAETZ, M., ‘* Inverted burners.’’ Jan. 13. 

794.— GRAETZ, M., ‘* Heating-stoves.” Jan. 13. 

790.—AvuseErt, A. M. and J. M., ‘' Electrically controlled apparatus 
for igniting and extinguishing lamps.’’ Jan. 13. 

829.—STEWART, W. and J., ‘‘ Gas-producers.” Jan. 14. 

837.—SuarPe, W. C. and W. C. jun., ‘‘ Air gas.”” Jan. 14. 

841.—Kirpy, W. C., and TayLor, W., ‘' Manufacture of coal gas.” 
Jan. 14. 

887.—Peiser, M., ‘Inverted mantle holders.” Jan. 14. 

g19.—DurrantT, F., ** Gas-stoves.’’ Jan. 14. 

954.—Darwin, H., “Gas-regulators.” Jan. 15. 

966.—Rues, H., ‘* Water-vessels for gas-retort furnaces.” Jan. 15. 

977.—ALLatTt, J. D., 't Gas-governor.” Jan. 15. 

999.—Knaack, H., “Gas-heating plant.” Jan. 15. 

1026.—KRIEGEL, M., ‘‘ Supporting mantles.” Jan, 16. 

1074.—Péscu_, A., ‘‘ Incandescent burners.’’ Jan. 16. 

1087.—GERSTENBERG, H., ‘‘ Treatment of water-bearing areas for 
the supply of towns with pure underground water.’’ Jan. 16. 

1124.—WoopaLL, H. W., and Moon, P. G. G, “Safety tap.” 
Jan. 17. 

1143 —Furniss, F. G., ‘*‘ Turbine gas-engine.”’ Jan. 17. 

1186.—Lawrence, J. H., ‘ Gais-heated irons,’’ Jan. 18. 

1206.—Cookg, H. S., ‘' Lighting lamjs externally.’’ Jan. 18. 














The Water Supply Difficulty at Exmouth.—Arising out of the diffi- 
culty which was experienced in maintaining the supply of water at 
Exmouth last summer, a writ has been issued against the District 
Council. It will be remembered that, owing to the depletion of the quan- 
tity of water in store towards the close of the summer, the Council were 
under the necessity of obtaining a supplemental supply. Water was 
pumped from the Yettington Brook, and by this means the immediate 
difficulty was overcome. Messrs. James Bros., owners of a mill, now 
claim damages for wrongfully diverting or abstracting water from the 
brook, and they ask for an injunction to restrain the Council from doing 
so in future. The Council have given instructions for the necessary 





step3 to be taken to defend the action. 
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CORRESPONDENCE. 


[We ave not responsible for opinions expressed by Correspondents.] 


Rating : The Ipswich Ruling. 

Sir,—Your readers can hardly over-estimate the importance of the 
recent decision of the King’s Bench Division of the High Court on this 
appeal as it stands, because it puts an end to the suggestions which 
have been so vexatiously pressed in recent discussions on rating in and 
out of Court—that the Lee case afforded no precedent for chattels 
beyond the ordinary consumers’ meters as then existing, and could not 
cover stoves and general fittings. It is difficult to differentiate in the 
smallest degree between the meter and any other such fittings and 
apparatus that could in no sense be considered as attached to the free- 
hold of the hypothetical gas-works landlord ; but it is just as well that 
the objections have been authoritatively disposed of. 

It has been urged that the extensive development of the use of gas 
through the hiring-out of such apparatus was gradually extinguishing 
the landlcrd’s rent, and therefore the rateable value of the gas-works 
and mains. Though not wholly true, because in some instances the 
“saturation” point of the population has been nearly reached, it is 
true that the increase of tenant's interest, coupled with the decrease of 
profits earned under the lower rates of dividends now prevailing, have 
larg2ly reduced the rent obtainable. 

All statutory companies have had, since 1875, to raise their capital 
at market price either by tender or auction, so that the whole earnings 
for dividends are reduced from the old standards of 10 and 7 per cent. 
down to 4 or 5 per cent., according to the popularity of the particular 
undertaking. On the other hand, the tenant’s chattels hired to the 
consumers are enormously increased in number and value. Thus the 
formula of the hypothetical tenant’s limited interest in his trade, 
originally adopted to shelter the valuers from the illegal assessment of 
trade profits (in violation of the Act, 3 and 4 Vict.), no longer yields the 
fat rents which could be worked out when the profits contained 10 per 
cent. dividends, and often contributions to reserve, while the tenant’s 
chattels covered only his tools and such meters as did not belong to the 
consumers, who formerly often provided their own. It has always 
been doubtful by decided cases, like the Cambridge gas case, whether 
this formula did not radically infringe the Act eliminating trade profits, 
because it bases the landlord’s rent directly on the profit, subject only 
to limited deductions for tenant’s insurance and trading return. 

In practice, the hypotheses surrounding this theory are numerous 
and vague, giving widescope for differences ; so that when worked out 
by experts, occasionally interested in swelling the amounts, and backed 
by powerful Assessment Committees with the run of the rates, to fight 
the aggrieved undertaking, some hardships arise, as happened excep- 
tionally to one gas company, where the assessment resulted in rates 
amounting to 54. per 1000 cubic feet on the gas sold. Other cases of 
hardship have been noticed in small undertakings, where the cost of 
getting redress was altogether disproportionate to the burden, and 
where the risk was great, owing to the difficulty generally experienced 
of finding a tribunal which would take the trouble to follow out the 
involved calculations upon the numerous hypotheses necessarily pre- 
sented on this formula by the efforts of the assessors to escape the 
illegality of assessing profits. 

The Quarter Sessions decision is safe against appeal if only it decide 
no point of law, but decides the fact as 1o the amount of value. Here, 
again, there is astumbling-block for the appellants. In most counties, 
they can never learn till after they have stated their own case and 
figures on appeal what the foundation has been for the assessment 
which aggrieves them. If the practice were that the valuers should 
have to explain and justify their increased valuation, it would be very 
much fairer. 

But it is notorious that assessment values are piled up upon the 
most superficial reference to the accounts furnished, and without any 
sufficient taking of particulars of the land and works. On the other 
hand, the parties assessed are often asked at short notice to supply par- 
ticulars which are tedious and expensive to ascertain, and which, 
Strictly, the opposite side should obtain for themselves. Inasmuch as 
on the appeal the aggrieved parties are to give evidence first, it is re- 
lied upon that their witnesses can be made to give any particulars 
necessary to the opposing valuer in time to enable him to make the 
most he can in support of the figure he has previously guessed at, or 
obtained by applying an arbitrary percentage scale to the receipts of 
trade, such as happened to result from some previous proceedings on 
different accounts. 

No wonder that your columns have been filled from time to time 
with papers and letters containing tables of comparison showing the 
greatest inequalities, and pointing out how unsatisfactorily this hypo- 
thetical tenant formula can operate. Under it, there is clearly needed 
the greatest independence and impartiality of a competent valuer, 
applied after the fullest investigation of the facts, instead of depending, 
as now, on the chance decision of a tribunal with very little practice 
or experience, upon the contradictory and often widely extreme evidence 
offered on the opposing sides. 

Can we wonder that, in such a position, the tribunal reckons out for 
itself that, on the admitted expenditure of capital in works and mains, 
a landlord would expect a sufficient interest on his outlay so long as 
the tenant’s business was thriving? In this way we get, not a hypo- 
thetical tenant depending on many disputed hypotheses as to his 
duties, his capital, his risks, and his profit, but a hypothetical land- 
lord with only one hypothesis—viz., the interest on bis ascertained 
outlay. Unfortunately, the published accounts do not show the dis- 
tinction between capital sunk in land, buildings, plant, and pipes, as 
distinguished from that sunk in the endless ramifications of the tenant’s 
trading ; so that on this method the Court may go wrong if they con- 
ceal from the parties what is in their minds, and may take incorrect 
amounts from the accounts. 

Looking to the uncertainty of the present methods and customs, and 
to the fact that the capital found for gas purposes no longer receives 
an interest above 4 to 5 per cent., as against (say) over 9 per cent. 








25 years ago, while in the same time probably the chattels of the 
tenant have quadrupled, clearly the time has arrived (notwithstanding 
the favourable decision in the Ipswich case) when we should press for 
some reform, and when our undertakings should no longer form the 
happy hunting-grounds for gentlemen, occasionally on commission, 
and some with what the town clerk of an important city in the 
Midlands once described as ‘‘shark ’’ tendencies. 

The consideration suggests itself whether a simpler methcd would 
be: That upon the landlord’s expenditure, carefully valued and sepa- 
rated from the rest of the capital, a rate of interest clear of maintenance 
and insurance and all cost of administration should be fixed, having 
some relation to the current rate at which the undertaking is raising 
its capital. This would probably not give the tenant his full 174 per 
cent. on his capital; but it would save him from having to fight for 
his life every five years or so. 

As to the fairness of this 174 per cent. tenant's allowance, it is sub- 
mitted that a good deal of misconception exists from not looking at it 
sectionally divided, as it is, into three provisions. 

(1) Interest.—The tenant could get 5 per cent., or very near, for 
his capital invested in good gas shares, which presumably he would 
sell to get the money to carry on the undertaking that he would 
rent. 

(2) Insuvance.—An Insurance Company would hardly take less 
than 24 per cent. on their capital, equal to about 1} per cent. on 
the gross income, to secure them against a strike (such as the 
Dublin Gas Company have suffered this mid-winter), or an advance 
in coals of 33 per cent. (which happened last year generally), or for 
an explosion in the consumer’s premises traceable to the hired 
fittings (as will happen). 

(3) Profit.—The above deal with 74 per cent., leaving 10 per 
cent. on the tenant’s capital, which equals only 74 per cent. on 
his gross receipts. Will anyone honestly say that such a percent- 
age on the turnover is undue, bearing in mind what traders and 
contractors of all kinds generally look for ? 

So much, therefore, for the bugbear of the 174 per cent. Until some 
weighty authority overrules it, we must continue to claim it on such 
ean unsatisfactory theory as that of the hypothetical tenant. 

This letter is already too long. I must reserve further observations 
for the present. <= ae 

Fates Claoters, Westminster, S.W., Jan. 25, 1928. its, X. Jeune. 


— 





Gas and Electricity in West Ham. 


Sir,—I note with interest the remarks in ‘t Electric Lighting Memo- 
randa,’’ in your issue of the 21st inst., and I wish to draw your atten- 
tion to a point which will undoubtedly concern both the electric and 
gas supply interests in the near future. I have a house which was lit 
by incandescent gas. I took on electricity (osram Jamps) at 3d. per 
unit, and have at least as good a light as before at less than half my 
previous cost. My average cost will work out at less than 7d. per 
week, for twelve lights installed. I see that, according to the last tew 
lines in your article, the gas people would be able to beat this by bijou 
gas-mantles to one-third of my present cost. This means a revenue to 
the Gas Company of less than 24d. per week; but the Electricity 
Department (West Ham) notify me that they can even beat my present 
cost. My question is this: Presuming that both the electricity and 
gas supply authorities can light my house for 4d. per week (17s. per 
year), can it pay them to do so? Surely this revenue would not be 
sufficient to pay standing charges for either electricity or gas. I may 
say I shall be interested to hear your readers’ opinion on this. 

I might mention that the West Ham Electricity Department formula 
for getting out the cost of electric lighting by dividing the total number 
of burning hours by 11 to give cost in pence is actually even worse 
than they can do; my observations making the divisor 12. 

A SHAREHOLDER IN BOTH ELECTRIC 
AND Gas COMPANIES. 

P.S.—Since writing, a printed note is to hand from the West Ham 
Electric Supply as follows : ‘‘ Electricity is cheaper than gas, and won't 
blow you up.” 


Jan, 22, 1908. 


(Our correspondent is either a rigid economist, or he has an elec- 
tricity meter that fails to properly register his consumption. If the 
former is the case, we do not know whether tocongratulate him; if the 
latter, we docongratulate him, but, in the interests of public morality, 
suggest that the Electricity Department of West Ham should look into 
the matter. But let us see what our correspondent’s main statements 
work out to. He pays, on an average, 7d. per week for electricity ; 
and he has twelve O:ram lamps fixed in his house. He does not tell 
us several things that it is desirable to know to put his figures through 
atest. He does not, for instance, inform us as to the nominal candle 
power of his lamps. He does not tell us the voltage of his supply— 
whether it is 1co or 200, or upwards. It is therefore impossible 
to judge whether his lamps are fixed in pairs or singly. We will 
therefore proceed on the assumption that they are fixed singly, 
so as to give him all the advantage possible, and that they are 
of the nominal 32-candle power variety. Now if he will look at 
the “Illuminating Truths” article in this issue of the “JouRNAL,” he 
will see that electricians assure us that a fair sample of a 32-candle 
Osram, giving 291 candles actual, uses 1°32 watts per candle, or 38°41 
watts each per hour. Our correspondent spends an average of 7d. a 
week on electricity, which means, at 3d. per unit, an averege of 2 33 
units per week. Seeing that a 32-candle power lamp uses 38°41 watts 
per hour, twelve would dispose of 469°92 wattsinan hour. Therefore, 
if the twelve lamps were all used at the same time, they would run 
away with the 2°33 units in 5°5 hours; and 5°5 hours’ lighting spread 
over a week would not, we fancy, satisfy the mcst rigid of econo- 
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mists even in the summer time. Supposing six lamps are used at the 
same time—and 291 candles x 6 lamps = 174°6 candles distributed 
through a house is in all conscience little enough to make it bright, con- 
venient, and comfortable—the average of 2°33 units would last eleven 
hours in a whole week. Very early to bed and late to rise principles must 
be practised by our correspondent. Gas in West Ham costs 2s. gd. 
per 1000 cubic feet. A penny will therefore purchase 30°3 cubic feet ; 
and 7d. 212 cubic feet. Now six incandescent burners, using 34 feet 
an hour each, would give (64-candle power x 6 = 384 candles) a rather 
higher candle power than the twelve Osram lampscombined. These six 
lamps would burn in an hour 21 cubic feet, which would allow the six 
lamps to run continuously for ten hours on the 7d. spent on gas—that 
is to say, about double the time the twelve 32-candle power Osram 
lamps would run. Three of these 64-candle power incandescent burners 
would give as much light as six 32-candle power Osram lamps ; and 
they would run for twenty hours a week on 7d. spent for gas. But 
supposing our correspondent used bijou gas-burners, either in pairs 
or singly as his requirements necessitated, giving a light of about 25 
candles each for 1°3 cubic feet of gas, he would find his 212 feet would 
go a very long way in a week, and enable him to enjoy a greater num- 
ber of lighting hours than 7d. of electricity can possibly do. He need 
not (as a shareholder) bother his head about the standing charges for 
gas. The price (for ordinary supplies) per 1000 cubic feet includes 
everything ; and whether little or much is sold to a single consumer, 
he pays his proportionate share of the charges involved in production 
and distribution. It is not illumination that. is sold; it is gas. How- 
ever, such consumers as our correspondent will not do much to help 
the West Ham Electricity Department out of the financial difficulties 
disclosed by the last accounts, through the prices charged not meeting 
the outgoings and obligations of the department.—Ep. J.G.L. ] 





Slot-Meter Clause in the Padiham Bill. 


Sir,—In your ‘‘ Editorial Notes” of this week’s issue, reference is 
made to the clause in the Padiham Urban District Council’s Bill re- 
lating to slot-meter consumers. May I be allowed to point out the 
reasons why this clause is included ? 

About two years ago, my Committee adopted what is best known as 
the free-cooker scheme for slot consumers ; and, as a safeguard against 
the cooker not being used, and also to encourage consumption in the 
summer (during which time, as you are aware, the slot consumer is 
not a very profitable one), they decided that, where the consumption 
in any one quarter did not reach 3000 cubic feet, the consumer must 
pay a rent of 6d. for the hire of the cooker for that quarter. This rent 
is the same in amount as is charged to the ordinary consumers for a 
similar cooker. The Committee intend the clause to apply to the slot 
consumers only, where free cookers are in use. 

The system has been working very successfully during the two years 
it has been in use, so that the Committee feel justified in placing the 
clause in the Bill, which is being done to put the system in order. 

I may mention, in conclusion, that I believe many towns have prac- 
tically the same system in use. A H . 

Padiham Gas-Works, Jan. 23, 1908. +) nee, 


The Comparative Value of Gas Coals. 


. 

Sir,—The rule given in the ‘‘ Handbook ” for calculating the relative 

value of different coals, is quite correct, and will if followed give 
approximate values. 
_ In the application of the rule, however—as Mr. Sutcliffe points out 
in his paper read before the Yorkshire Junior Gas Association—I am 
wrong in putting such a high value on the sperm; and although this 
high value is attached to the sperm in both the coals that are being 
compared, and so at first blush might be considered to offset each other, 
yet that is clearly an error, and one that ought to have been corrected 
before. 1 

I cannot recall the train of reasoning that led me to adopt the “ 1s. 
per lb.” value ofsperm. Probably it was (as Mr. Hill suggests) the price 
of sperm candles that was present to my mind. In the next edition 
of the ‘‘ Handbook,”’ the calculation shall have my attention. 

I am writing under unfavourable conditions—prostrated by a severe 
chill, caught earlier in the week. Else I would have made further 
comments on Mr. Sutcliffe’s paper and on the interesting discussion 
that followed. 

Knutsford, Jan. 25, 1908. 





T. NEWBIGGING. 








Rhymney and Aber Valleys Gas and Water Bill.—The Rhymney 
and Aber Valleys Gas and Water Company are promoting a Bill for 
the revival and extension of powers for the construction and completion 
of a reservoir and other water-works authorized by former Acts, and 
also to enable them to construct additional gas-works at Caerphilly. 
The Gelligaer Rural District Council, at a special meeting, decided to 
oppose the Bill ; the resolution in favour of this course being carried 
unanimously. Mr. Hopkins, who proposed it, said that in April, 1898, 
the residents of Gelligaer gave over to the Company the powers of gas 
and water supply for the district—recognizing at the time that a large 
sum would be required to meet the needs of the place. They all knew 
of the difficulties through which the Company had passed ; and they 
anticipated that, with the new Manager, many of the defects in the 
system, from which they had suffered, would be remedied. The Com- 
pany, however, did not propose to make an efficient supply of water 
at Fochriw ; and it was therefore necessary that the people should 
protect themselves and oppose the preamble of the Bill. In respect to 
gas, a reduction in price would be a boon to the ratepayers, 





LEGAL INTELLIGENCE. 


QUALITY OF BRENTFORD GAS. 


The Company Fined for Deficient Illuminating Power. 


At the Acton Police Court last Tuesday, before Mr. G. WRIGHT 
(Chairman) and other Magistrates, the Brentford Gas Company were 
summoned by the Chiswick Urban District Council for failing, on the 
roth of October last and the 15th inst., to supply gas of the statutory 
illuminating power. 


Mr. TrAveRS Humpureys (instructed by Messrs. Lees, Butterworth, 
and M‘Donnell) appeared for the Council; Mr. R. J. NEvILLE (in- 
structed by Mr. H. E. Griffith) represented the Company. 

Mr. HumpuREys, in opening the case, said the proceedings had been 
taken under section 36 of the Gas-Works Clauses Act, 1871, which pro- 
vided that if it should be proved to the satisfaction of any two Justices 
that on any day the gas was of lessilluminating power than it should be, 
the suppliers should in every case pay the local authority a sum, not 
exceeding £20, which the Justices should determine. The Brentford 
Gas Act of 1868 specified that the gas should be of such quality as to 
give, when consumed through an argand burner having 15 holes and 
with a 7-inch chimney, passing 5 cubic feet of gas per hour, a light 
equal in intensity to that produced by 14 sperm candles of six to the 
pound, each consuming 120 grains per hour. The Brentford Gas 
Order of 1881 provided that any local authority having jurisdiction 
within the limits of supply might, at their own expense, provide a gas- 
testing place; and they were also empowered to appoint a competent 
and impartial gas examiner to test the gas supplied by the undertakers. 
The Chiswick Urban District Council provided a testing-place at the 
Town Hall, and there the examiner used the apparatus prescribed. It 
was permissible to test the illuminating power of gas supplied within 
the hours of five and ten o’clock in the evening during the period from 
the rst of October to the 31st of March inclusive. In this case, all the 
required conditions in regard to testing had been complied with. A 
question which might arise was with regard to the provision that the Com- 
pany should, if they thought fit, be represented at the tests, though their 
officer was not allowed tointerfere. On each of the two occasions upon 
which it was proposed to carry out tests, notice was given to the Com- 
pany about half-an-hour before the time of making them, and a carriage 
was provided for the conveyance of the representative; but no official 
from the Company attended. Thereason the notice given was not long 
was that if one of several hours had been given it would have been a 
simple matter for the Company to improve the quality of their gas in 
the meantime. The tests were made about seven o'clock in the even- 
ing; and on the roth of October it was found that the illuminating 
power was only 11°13 candles, instead of the minimum of 14 candles 
prescribed by the Act. On the 15th inst., the illuminating power was 
found to be 11°24 candles. The Company's main question would pro- 
bably be in regard to the burner used for testing the gas. In 1868, there 
was one well-known burner which fulfilled the specifications of the Act 
of 1868—i.c., the Sugg-Letheby burner, which had been, and was still, 
used by the Chiswick Council for making tests. As he understood, the 
Company held that for testing they were entitled to take advantage of 
scientific advance and improvements in gas appliances, and employ a 
burner brought into use after the passing of the 1868 Act, but which 
still complied with legal requirements. Their suggestion was that they 
were entitled in 1908 to supply gas of inferior illuminating quality to 
that which they had to supply in 1868, if they could, by the aid of a 
better burner, bring it up to 14-candle power. If the Company thought 
in 1908 that it was a little hard to still use a burner which was in ac- 
cordance with an Act passed in 1868, then surely their remedy was to 
go to Parliament and ask for authority to use a better one, on the 
ground that the 1868 burner was obsolete. If they asked Parliament, 
they might be allowed to use a better burner ; but they would be required 
to supply gas of 16 or 18 candle power. 

Mr, NEVILLE remarked that the present tendency was to reduce the 
illuminating power of gas. 

The CuairMan (interposing) said the point the Court had to decide 
was whether or not the terms of the Act had been carried out by the 
Company. 

Evidence having been given as to the appointment by the Chiswick 
Council of Mr. Frederick F. Shelley as a gas examiner, the latter 
gentleman deposed to making the tests. He stated that on Oct. 10 
the average of his ten observations was 10°89 candles uncorrected and 
11°13 candles corrected ; while the result of the test on the 15th inst. 
was that the uncorrected average was 11°37 candles and the corrected 
one 11°24 candles. 

In cross-examination, witness said he had not been gas examiner 
to any other body than the Council. As the result of communication 
with many gas undertakings, it was found that several used a similar 
burner to that which was employed by the Chiswick Council. Not 
being familiar with Acts of Parliament, he could not mention any 
measure in which the Sugg-Letheby burner was prescribed by name. 
He would not go into the question as to whether a burner which had 
been employed by the Company for the last thirty years, which was used 
by Dr. Letheby in testing against the Company, and which had been 
approved by Parliament as a proper burner for the Wandsworth and 
Putney Company (a 14-candle power Company), was not a proper 
burner for Brentford. He did not know what the atmosphere of the 
room was at the time of making his tests. 

Mr. NEvILLE: Do you not know that the condition of the atmo- 
sphere is one of the most important things in finding the illuminating 
power of gas, and that it is specified by the Metropolitan Gas Referees 
that you have to correct both for temperature and pressure ? 

Witness said he was not testing according to the rules of the Gas 
Referees. The only temperature he had to take notice of was the 
temperature of the gas. In answer to further questions, he said he had 
not washed out the service-pipe leading to the testing-place, and did 
not think there were any means of doing so. He did not think it 
necessary to make three sets of ten observations, making three tests, 
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as he thought one set of ten observations showed accurately the illu- 
minating power of the gas. He had tested three times, making thirty 
observations. Asked if it was not a fact that the third test was always 
higher, witness said he could not remember. He, however, was fully 
satisfied that in making his tests he complied entirely with the condi- 
tions of the Act. 

Mr. Frank L. Teed, D.Sc., said he was for twenty years one of the Gas 
Examiners to the Metropolitan Board of Works and the London County 
Council, and was in practice as an analytical and consulting chemist. 
He was present at the second test of the defendants’ gas on the 15th 
inst. As far as he knew, there was no better argand burner in 1868 
than the Sugg-Letheby, and the improved argand burners now pro- 
curable had been put upon the market since that date. He checked 
Mr. Shelley’s observations, and the test was absolutely fair, having 
been carefully and accurately made. He agreed with the result as to 
the illuminating power of the gas given by Mr. Shelley. 

In cross-examination, witness pointed out, with regard to the Gas 
Referees’ instructions as to making three tests, that the conditions in 
London were different. There one could test at any time; but in the 
area in question in the present case the hours were much restricted. 
He thought it fair, in testing against a company, to take one set of ob- 
servations. There was a tendency for the result of the third test to be 
higher, when the room was badly ventilated. A plumb-line for the 
adjustment of the candles was not necessary; and the test he attended 
was Carried out in absolute accordance with the Act. 

Mr. Isaac Carr gave evidence of a corroborative character in regard 
to the argand burners; remarking that the improved burners of this 
class increased the photometric power of gas. 

In cross-examination, witness said the introduction of new burners 
had led to a great deal of confusion and misapprehension as to what the 
quality of gas was; and he should not think the confusion in 1868 was 
anything like what it was now. A single cubic foot of gas per hour 
used with an incandescent mantle was worth about five times as much 
as it was with a flat-flame burner; but good quality was essential for 
every purpose. The value of 1-candle power to a gas company was 
variously estimated. Counsel suggesting it was worth 1d., witness 
replied that it depended upon the cost of material. 

Mr. NEVILLE remarked that, seeing the difference between the Brent- 
ford Company’s burner and that used by the Chiswick District Council 
was something like three candles in developing the illuminating power 
of the gas, and, taking the price per candle at 1d., it would mean 3d, 
more on to the Company's cost if the Sugg-Letheby burner were used. 
It really meant that if the Local Authority were right in using the bur- 
ner they did, the result of the prosecution, if successful, would be that 
3d. more per 1000 cubic feet would have to be charged for gas. 

In further cross-examination, witness agreed that there had been an 
enormous increase in the use of incandescent burners, but thought 
some consideration should be given to the many users of the flat-flame 
kind. 

Mr. Arthur Valon agreed generally with the evidence given by Mr. 
Carr. He said in his opinion the tests were fair and proper, and in 
accordance with the Act of 1871. If naphthalene had been in the 
service-pipe, it would not have affected the illuminating power of the 
gas, but merely the pressure. 

Cross-examined by Mr. NEvILLE on this and other points, witness 
said the Gas Referees had endeavoured to remove all possibilities of 
error, even though they were microscopical; and naturally their in- 
structions had to be carried out at the testing-places under their con- 
trol. He did not agree that it was necessary to have more than one 
set of ten observations ; and though he could not give an example of 
a conviction based upon a test with one set, he thought there must 
have been cases. He disagreed with Counsel’s contention that the 
Act required more than one test. 

Mr. NEVILLE, for the defendants, contended at the outset that, in 
order to test gas efficiently against a company, it was necessary that 
the test should take place at an ‘‘ official’ testing-place, and that the 
Chiswick Town Hall was not such a place. Under the Act of 1868, the 
Company had to provide and maintain, in some convenient part of 
their works, a proper testing-place, to which access had to be given to 
the Local Authority. He complained that the testing-place at the 
Town Hall was unsuitable; being, in gas parlance, at the end of a 
‘‘dead” main, and in a basement. He incidentally mentioned that the 
London County Council put up a testing-place in Spring Gardens; 
but though they tried several times to make use of tests taken there for 
the purpose of prosecution, it was finally found necessary for them to 
obtain an Act of Parliament. Special power would have to be given 
to the Chiswick Council to enable them to test at the Town Hall, if the 
test was to be the basis of a prosecution against the Brentford Com- 
pany, as they had no power under the Act. 

The CHAIRMAN remarked that he thought the section was perfectly 
clear. 

Mr. NEvILLE: If you are against me, I shall have to ask you to 
state a case, because it is a question which is of great importance to 
gas companies. 

The CuairMaNn thought the section in question was intended to 
convey that, unless a local authority felt disposed to go to the expense 
of putting up a place of their own, they were at liberty to go to the 
place which the Act said the undertakers must provide. 

Mr. NEVILLE further submitted that reasonable notice of the testing 
had not been given, and that the Company should have had three 
hours’ notice if personally served upon the Engineer, or six hours’ 
notice if served in writing at the works. These, however, were techni- 
cal points; the real fight was on the question of the burner. He 
referred to the great change which had taken place in the manufacture 
and use of gas since 1868, and pointed out that incandescent mantles had 
greatly increased theilluminating power. What was nowrequired was 
gas of uniform quality suitable for lighting, heating, and motive power. 
This was what gas companies had been striving after for years; and 
they wanted a gas which should also meet the standard prescribed by 
the Act. The object of the Brentford Company was to supply gas 
as cheaply as possible, because it would be of greater public benefit 
to do so, and also because it was impossible to increase their dividend 
until the price was lowered. If the price was reduced 1d. per 1000 
cubic feet, five-sixths of the penny went to the consumer, and the Com- 








pany were entitled to increase their dividend by 5s. per cent. In order 
to induce gas companies to sell gas cheaply, Parliament authorized a 
sliding-scale; and they fixed the price of gas for Brentford at 3s. od., 
and said the dividend should be 1o per cent. if it wasearned. For 
every 1d. per 1000 cubic feet reduction, their dividend increased 5s. 
per cent.; but for every 1d. advance, it decreased 5s. The Company 
had not raised their price since 1881, not even temporarily; and it 
was now 2s. 9d. Seeing that for every 1d. reduction the consumer re- 
ceived five-sixths, rod. out of the 1s. reduction made since 1881 had 
gone to the consumer, and 2d. to the Company. Inspite of all changes 
effected in the manufacture, use, and price of gas, were the Company to 
be tied down to one particular obsolete burner? He argued that the 
burner they used came fully within the meaning of the Act, and con- 
formed to all its stated requirements. 

In reply to the Chairman, Mr. NEVILLE said he contended that if the 
Company could, by the aid of an improved burner, supply gas of 50 per 
cent. lower quality and maintain the illuminating power as required, 
they were at liberty todoso. The great object of the Legislature was 
that gas should be within the reach of all; and the Company were 
entitled to profit by the advances of science. They could not be bound 
to go back to obsolete methods which had been discarded by engineers. 
He held strongly that there should be more than one set of ten obser- 
vations to constitute an ‘‘ official ’’ test. 

Mr. W.C. Young said he had had more than forty years’ daily ex- 
perience in testing gas. In the City of London, notice had to be given 
on the day previous to the test being made. At West Ham, three 
hours’ notice had to be given; and it was the same with the South 
Suburban Gas Company. He held that the Chiswick testing-place was 
unsuitable. It was in the basement of the Town Hall, and the appa- 
ratus was subject to draughts, which affected the form of photometer 
used there. The room was lighted, otherwise than by the one gas- 
burner, by electric lamps; and the circulation of gas would certainly 
not be sufficient to ensure obtaining a fair sample of gas. The Brent- 
ford burner was one which was thoroughly efficient; but the Sugg- 
Letheby burner was a ‘‘ poor thing.” The Wandsworth and Putney 
Company’s gas wasa 14-candleone. They were under the Act of 1871 ; 
but they went to Parliament in 1906, and Parliament said they were 
entitled to use the Brentford burner, and no difference was made in the 
standard illuminating power or price of their gas. When testing, it 
was necessary to take three sets of observations, and four if the result 
was adverse toa company. Every gas examiner with whom he was 
acquainted, apart from those who had appeared, thought three sets 
necessary to ensure a fair test. It had been his experience that the 
third test had invariably given a higher result. He tested the Com- 
pany’s gas on the roth of October with a Brentford burner; and the 
average was 14°86-candle power. The result of the first test was 13°25 
candles, and of the third test 15°27 candles. He thought the Brentford 
burner was about 3 candles better than the one used by the Chiswick 
Council. He made further tests on the 15th inst. ; and the average of 
three was 15°03 candles, the first result being 14°38 and the third 15°56 
candles. He thought the presence of naphthalene in the service-pipe 
would very appreciably affect the illuminating power of the gas; and if 
the pipe was cleared out by one of the Company’s officials on the 5th 
of October, a deposit might well have been present on the roth. I 
40 gas-jets were kept burning in the building and the gas was kept 
circulating, it was certainly all in favour of the gas. 

Mr. A. A. Johnston, the Company’s Engineer and Manager, said they 
had gone to much trouble to ascertain what were their rights under the 
Act with regard to burners, and had endeavoured to carry out the 
advice of distinguished legal autborities. It had been their aim to have 
the best burner coming within the requirements, and one which would 
best develop the illuminating power of the gas. Theold burner was not 
only obsolete, but quite unsuitable for burning gas. During the half 
year ending the 22nd of December, 152 tests of gas were made by the 
Company, and they gave an average of 14°28-candle power ; 134 tests 
at Chiswick gave an average of 14°69 candles; 51 tests by Mr. Young 
an average of 14°84-candles; 74 tests at Barnes an average of 15°27 
candles; and 156 other tests an average of 14°71 candles. At the 
present day, the tendency was to decrease the illuminating power of 
gas. It the Company supplied a gas of high illuminating value, the 
consumer obtained a worse result from it than he did from a gas which 
was made to suit the requirements of his apparatus. Of the gas sup- 
plied to-day, 75 per cent. was consumed with atmospheric burners. 
Gas of uniform quality gave the consumer a better result in present-day 
apparatus than gas of higher illuminating power. 

In the result, the Bench decided in favour of the District Council ; 
holding that the testing-place was “ official,” that it was not unsuitable, 
and that the notice given was not unreasonable. As to the burner 
which should he used, the Justices held that the Act of 1868 set up a 
standard or measure by which the illuminating power of gas should be 
tested, and that the test should be made by an argand, burner of that 
date, such as the one used by the Council. They imposed on the Com- 
pany a penalty of {10 on each summons, and roo guineas costs. They, 
however, consented to state a case on the points regarding the burner, 
the testing-place, and the notice. 











East Metropolitan Power-Gas Supply Bill_—The provisions of this 
measure were considered by the Woolwich Borough Council at their 
meeting last Thursday, and the proposal of the Law and Parliamentary 
Committee that a petition should be presented against the Bill was 
adopted. The Committee expressed the opinion that should the Bill 
become law the British Coalite Company, Limited, who would then be 
able to supply power gas in the boroughs of East and West Ham, as 
well as in the urban district of Barking Town and in North Woolwich, 
would be a serious competitor with the Council in the supply of power, 
for which, it was said, there was a large and remunerative field in 
North Woolwich. The Committee also thought that the interests of 
the Council were seriously threatened by the powers sought as to the 
breaking-up of streets. The Council did wisely in adopting the pro- 
posal of the Committee; but their action has been rendered unneces- 
sary, for, as will be seen from our editorial columns, the Bill has been 
withdrawn, 
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MISCELLANEOUS NEWS. 


MUNICIPAL ELECTRIC LIGHTING ACCOUNTS. 


A Revelation from Bermondsey. 


The Engineering Supplement to ‘‘ The Times’’ last Wednesday con- 
tained a letter from Mr. R. Stewart Bain, the Managing-Director of 


the London Electric Supply Corporation, Limited, referring to two 
previous communications on the subject of the auditing of municipal 
accounts, and enclosing an abstract of a letter he had addressed to the 
Local Government Board in connection with the electricity accounts 
of the borough of Bermondsey for the year ended March 31 last. He 
thought the abstract might be of interest as showing how municipal 
trading is carried on in the borough; and he expressed the opinion 
that, if the accounts of other boroughs owning electric lighting under- 
takings were investigated in like manner, they would show a similar 
condition of affairs, The following is the abstract referred to. 

The letter calls attention to the manner in which the electricity 
accounts of the borough of Bermondsey are understated by transferring 
items of expenditure, which in the case of electric supply companies’ 
accounts would require to be charged to the revenue account, to the 
general rate account, and shows how, by means of such understating, 
the accounts are made to show a profit instead of aloss. It states that 
the Company were represented by Counsel at the audit of the borough 
accounts last year, and shows how the objections they raised therein 
were dealt with by the Auditor. 

(1) Public Lighting —The rate charged for this was 2}d. per unit, 
though the Company had made an offer to supply them with current 
required for public lighting at the rate of 14d. The Auditor had not the 
power to make any reduction; but in the accounts to March 31, 1907, 
the rate charged was 13d. This reduction, though in excess of the rate 
offered by the Company, and much in excess of the rates offered under 
their published scale for a similar load, is still a decrease of about 22 
per cent. on the rate charged last year, and ought to have shown a 
saving of about £745 in the accounts, instead of which the amount 
charged is £3675, or an increase of £285. The number of public 
lamps was the same in both years. 

(2) Dust Destructor.—It was shown that the dust destructor was in- 
stalled in connection with the electricity generating station. Previous 
to its installation, the borough got rid of its dust at a cost of 2s. per 
ton. The dust destructor has increased this to 5s. 7d. per ton; but 
no part of this has been charged to the electricity accounts. The 
Auditor held that ‘‘the dust destructor is incurring a charge to the 
rates of fully £3000 per annum in excess of other methods of disposal 
of the dust.’’ But, in law, it is a separate undertaking chargeable to 
the rate fund, and he was not justified in charging its cost against the 
electricity accounts. The Company then adduced evidence to show 
that the amount charged for the steam was inadequate; and, as the 
result of this evidence, the Auditor increased the am unt for the value 
of steam from £580to £835. Inthe opinioa of the Comp iny’s experts, 
this amount is quite inadequate. They were prepared to accept a 
suggestion made by the Town Clerk to submit the matter to an expert 
appointed by the Board of Trade—his fees to be paid by the Council 
if he reported against their figures, and by the Company if he upheld 
theirs; but the Council declined to confirm the offer of the Town 
Clerk. Though an amount of more than £32,000 has been expended 
on the dust destructor, no part of the expenditure has been charged to 
the electricity accounts. 

(3) Rates and Taxes.—The amount charged in the accounts to March, 
1926} was £403. If the undertaking had been assessed in the same 
manner as the Assessment Committee assessed the Company’s under- 
taking, this should have amounted to £1030. In the accounts to 
March, 1907, the figures have been increased to £838, which is still 
considerably lower than they should be on the basis of the assessment 
of the Company. 

(4) Law and Parliamentary Charges.—Sums amounting to £559 for the 
year ended March, 1906, were charged to the general rate account. 
The Auditor, in reporting upon this item, said: ‘‘ There can, however, 
be no doubt that part of the burden so borne by the rates was due to 
the fact that the borough possessed this trading undertaking, and that, 
for the purposes of a comparison in the matter of profit and loss, 
account should be taken of this portion of these costs.” 

(5) Depreciation—The Company held that the amount set aside was 
inadequate. The Auditor reported that the Council had complied with 
the requirements as regards loan repayment, in addition to setting 
aside {3000 as a reserve for renewals and carrying forward a balance 
of £700. In this year’s accounts nothing is provided for renewals, and 
the balance carried forward is reduced to £599—showing a loss on the 
year’s trading of £14 12s. 

(6) General Establishment Charges.—The Auditor reported that the 
amount allocated to the trading revenue asa share of the general estab- 
lishment charges was not sufficient, and that it should be increased by 
fully £100 per annum. For the yearended March 31, 1907, the charges 
have been reduced from £146 to £128. 

Statements were enclosed showing that the borough sells to its own 
departments more than 50 per cent. of its total sales. The letter 
points out that the borough has expended on its undertaking £133,921 
up to March 31 last. If the cost of the destructor is added, it makes a 
total expenditure of £105,921; and of the total sales no less than 50 per 
cent. is sold to its own departments at rates considerably in excess of 
those obtainable from a public supply. 

The letter concludes by pointing out that the Company, who are sub- 
stantial ratepayers and a statutory authority for the supply of electrical 
energy in the borough, are being competed with in an unfair manner— 
viz., by aid of the rates—and are being called on to contribute to the 
loss which is being incurred yearly by the Borough Council in carrying 
on its electric undertaking, and this in spite of the fact that by a clause 
in the Bermondsey Electric Lighting Order the undertaking thereby 
authorized should not be carried on by aid of the rates, i 





THE FERMOY GAS AGITATION. 


Some particulars were given by the ‘‘ Cork Weekly News’”’ a few 
days ago with regard to the dispute between the Fermoy Urban District 
Council and the Gas Company which for the past two or three weeks 
has created, not only great excitement in the district, but has, it is 


stated, more or less dislocated the business of the town. The dispute 
has arisen over the price of gas ; the Council, it is said, objecting to the 
Company's charges. Meanwhile, insome mysterious manner, the gas- 
mains have been flooded with water; and all attempts on the part of 
the Company to get rid of the obstruction have proved abortive—not 
for the want of trying, but by being frustrated by the Authority object- 
ing to their roads being opened. The latest development, it is reported, 
is that for some days the Gas Company’s men have been busy at the 
works pumping water out of the mains; but though thousands of gallons 
have been pumped out, the flow still continues, and very little progress 
appears to be made. How such a quantity of water could have got 
into the pipes is somewhat of a mystery, as both the officials of the 
Company and of the Council emphatically deny having caused it. 
During one of the attempts to open the road for the purpose of pump- 
ing, the Council's fire-hose was brought into play on the excavators; 
and they had to cease operations. In another part of the town, a 
similar effort was being made when a Council cart was drawn up loaded 
with stones, and the latter were dumped into the hole; and as the fire- 
hose was also again requisitioned ready for use, this effort to set things 
right proved a failure. The town, meanwhile, as far as gas is con- 
cerned, is practically in darkness—houses, shops, clubs, hotels, con- 
vents, &c., being completely cut off as the result of the water in the 
mains. The Company have offered to submit the question of their 
charges to arbitration ; but this has been refused by the Council, 


CROMER AND ITS ELECTRIC LIGHT WORKS. 





The Council and the Recent Inquiry. 


A report was published in the ‘t JourRNAL”’ for Oct. 29 last (p. 362) 
of the proceedings at a Local Government Board inquiry with reference 
to an application by the Cromer Urban District Council for sanction 
to the borrowing of £8000 for electric light purposes. The proposals 
were strongly opposed by a portion of the ratepayers; while the 
Inspector (Mr. H. R. Hooper) did not seem wholly satisfied with the 
position of affairs. 


Some significant admissions as to the position in which they find 
themselves were made at a recent meeting of the Council, when the 
Highways Committee, on the casting vote of the Chairman, recom- 
mended that twelve months’ notice be given to Mr. E. H. Cozens- 
Hardy terminating his engagement as Consulting Engineer to the 
electricity undertaking. In seconding the adoption of this recommen- 
dation, Mr. Savin said, referring to the Local Government Board in- 
quiry, he did not think that Mr. Cozens-Hardy did his duty to the 
ratepayers. He had now suggested a modified scale of charges; but 
he should have done this before the inquiry. Mr. Davidson asked 
whether it was advisable to part with Mr. Cozens-Hardy, who had had 
charge of the work from the beginning. He certainly thought they 
should await the reply of the Local Government Board. He believed 
he was correct in saying that Mr. Cozens-Hardy only had a retaining 
fee of ten guineas a year. Was it reasonable to expect to get a man to 
take up his position and be satisfied with thissum? He was not pre- 
pared to say that Mr. Cozens-Hardy had not made mistakes, and 
probably ifthey got another man so would he. In his judgment, it would 
be a very unwise policy to get rid of their Engineer, who had gone 
through every detail. He moved, as an amendment, “ That it is not 
in the best interests of the town to get rid of the present Engineer.” 

The amendment having been seconded, it was supported by Mr. 
Puxley, who remarked that it was better to have the man they knew 
than one they did not. They were in a difficult position; and there 
was no one better able to get them out of it than their Engineer. As 
for all these complaints about him, why was he not brought to book 
before, and not after, the inquiry had been held? Mr. Broadhurst 
said it would be interesting to know what result was aimed at by the 
Committee’s recommendation. If the object was to punish the Engi- 
neer, nothing could be more mistaken. If, on the other hand, it was 
to place difficulties and doubts in the way of the Council, the adoption 
of the recommendation would certainly succeed. The Engineer had 
done his work, on the whole, very well, with the exception of some 
difficulties that arose at the inquiry—difficulties which were presented 
most unexpectedly, without any notice or warning whatever. For 
weal or woe, they had this electricity concern. It was there, and it 
was theirs; and to keep on attacking it and all connected with it, 
only tended to increase difficulties and still further discredit it. The 
retention of the present Engineer was a condition essential to success, 
if success was to come. To discharge him would be one of the most 
fatal procedures that could possibly occur. 

Mr. Lovelace, the Chairman of the Committee, said he gave his 
casting vote according to what he believed was right. He was never 
more disgusted in his life than when he heard questions put to the 
Engineer at the Local Government Board inquiry, which he was unable 
to answer. “Mr. Curtis asked whether, if a loan was refused, Mr. 
Cozens-Hardy would help them out of the muddle. Would he find 
the money himself? The Chairman of the Council (Mr. G. W. Wilkin) 
thought that no such strict inquiry as their last one had ever been held in 
Norfolk. Mr. Cozens-Hardy was in no way prepared to answer the 
questions put to him; and many large ratepayers had expressed their 
surprise at what transpired. 

On a vote being taken, the amendment was carried ; and the recom- 
mendation with regard to Mr. Cozens-Hardy was therefore deleted 
from the Committee’s report. 
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DEVONPORT WATER SUPPLY. 


Effect of the Recent Frost—New Reservoir to be Built. 


The severe weather at the end of last year, and the consequent failure 
of the Devonport water supply, will apparently have the effect of 
hastening the construction of the new storage reservoir, for which the 
Corporation obtained parliamentary powers in the past session. The 
opinion of the Water Committee had been that the expenditure might 
be deferred for a few years, until the effect of the other works which are 
being carried out for the improvement of the supply is ascertained. 
The Water Engineer (Mr. F. W. Lillicrap) has, however, reported 
strongly in favour of the construction of the reservoir at an early date; 
and the Committee decided last week to recommend the Town Council 
to commence at once, and instructed the Engineer to prepare the plans 
and estimates for the work. In his report, Mr. Lillicrap stated that on 
the 28th of December the leat was blocked with snow and ice for its 
whole length of 24 miles; and in consequence of the severe frost con- 
tinuing, practically no water flowed into the reservoir from the leat 
for about ten days. On the 3rd of January, it was found necessary 
to obtain water from Plymouth to supplement the supply; and in 
five days they took a total of 94 million gallons from the main of the 
Piymouth Corporation. This made the total quantity available for the 
ten days 33,266,600 gallons; and the average daily consumption for that 
period was 2,784,000 gallons. On the 7th of January, the Plymouth 
Corporation reported that, owing to a breakage of their trunk main, it 
was impossible to continue supplying Devonport with water. At that 
time there were only 5,421,000 gallons in the Devonport reservoirs; and 
had not the weather tortunately changed just then, the situation would 
have been very serious. For three days the 6-inch main which under 
the Act of Parliament serves the Dockyard was shut off entirely, and 
for several days it was necessary to restrict the quantity of water sent 
into the town. If the reservoir had been constructed, it would not 
have been necessary to curtail the supply. The cost of attempting to 
clear the leat from snow and ice was £183, and of the water from the 
leat £99. Mr. Lillicrap also reported that a leakage had been dis- 
covered at the Crownhill reservoir, and a subsidence had occurred. 
He had adopted measures to temporarily remedy this ; but it would be 
necessary to take steps to render the reservoir water-tight as early as 
possible, 


— 
—_— 


MERTHYR WATER SCHEME. 





A Bill is being promoted by the Merthyr Tydfil Corporation, in 
which there was a clause to authorize the carrying out of certain water- 


works, including an impounding reservoir on the Taff Vechan, and 
an aqueduct. The Bill was submitted to a crowded town’s meeting 
recently, when it was taken section by section, and the portion relating 
to the water scheme was hopelessly defeated, after a long and stormy 
discussion. Itis reported that only five of those present voted in favour 
of the water clauses. It has, however, been decided to take a poll of 
the ratepayers on the subject. 

At a conference between the Water Committee of the Glamorgan 
County Council and the Water Committee of the Merthyr Corporation, 
on the 18th inst., the county representatives declared that they could 
not do otherwise than recommend the County Council to oppose the 
Bill, which appropriates the Merthyr water not wanted by them, but is 
wanted for the inhabitants of the county, unless the Corporation would 
come into the proposed Water Board, with all their works, on the same 
terms as other districts inthe county. The County Council’s proposals 
having been considered unacceptable by the Mertbyr representatives, 
the following arrangement was mutually agreed upon: ‘‘ The Merthyr 
Corporation undertake to insert in the filled-up Bill clauses giving the 
Glamorgan Water Board, if and when constituted, an option to take 
any quantity of water up to 9 million gallons per day at the southern 
boundary of the borough, under the pressure of the proposed Taff 
Vechan reservoir, without break of pressure through a main not less 
than 28 inches in diameter, upon the lines designated in the parlia- 
mentary plans, at 24d. per 1000 gallons, such option to be exercised 
within three years from the passing of the Bill, subject to a minimum 
quantity of 3 million gallons per day. The Water Board to be at 
liberty to make connections with the main at a higher level if found 
convenient, and to be entitled to sell such part of the water as they may 
think fit.”’ The reservoir is estimated to hold 2700 million gallons, and 
to yield 10 million gallons per day. The maximum quantity which the 
new Water Board will propose to take will therefore be within a million 
gallons of the total quantity the reservoir will yield. The Corporation 
do not intend (even if they get the powers) to construct the reservoir or 
spend any money until they know that the Water Board will exercise 
the option in the agreement. 

In order that the arrangement above referred to may be properly 
understood, the ‘‘ South Wales Daily News” has published some in- 
teresting information with regard to the matter. From this it appears 
that the Merthyr Corporation at present have three reservoirs, two of 
which—the Upper and Lower Neuadd—have a capacity of 350 and 75 
million gallons respectively. The reservoir at Pentwyn, constructed in 
1869, is leaking ; and there are fissures culminating in a huge hole on 
the outside of the embankment. Through this hole 11 million gallons 
of water run t) waste daily. The Corporation are advised that 
further attempts to repair it might cost any sum from £5000 upwards, 
with no more than the hope of reducing the leakage. Therefore, they 
decided to go to Parliament for powers to build a new embankment to 
impound 2700 million gallons of water at Pontsticill, and to leave the 
Pentwyn dam toitsdoom. Notwithstanding the state of the Pentwyn 
dam, there is available a surplus of 300,090 to 400,000 gallons per day 
beyond the million gallons per day now being sold under agreement to 
supply the Dowlais works ; but it is estimated that if the population in- 
creases at the present rate, in six years, should a dry summer come, 
QI per cent. of the present total available supply would be required to 
meet the needs of the borough. It is regarded as the duty of the Cor- 
poration to obviate as far as possible the obligation to cut off the supply 





to the Dowlais works at a time when the Company’s ponds would be 
dry, for the effect would beto stop the works. In these circumstances, 
a new reservoir becomes more necessary than at first sight might appear ; 
for a margin of 9 per cent. is too small for the Corporation to count 
upon in a time of drought six years hence. The huge reservoir that 
was proposed cannot be pretended to provide simply for the domestic 
requirements of the borough. On the contrary, it was suggested so 
that water might be sold to outside authorities, and that by the Bill 
the quantity of compensation water might be settled on a permanent 
basis of 7 million gallons per day. These were the considerations laid 
before the ratepayers; but they were rejected, principally because no 
customer, it is said, was forthcoming who would undertake to buy the 
water, 

Contingent upon the formation of a Water Board for the County of 
Glamorgan, a customer has now been found in that new authority, for 
which an option has been secured by the County Council upon a 
quantity between 3 and g million gallons per day at 23d. per 1coo 
gallons—the option to be exercised within three years. lf the Water 
Board is formed, and if the Pontsticill—or, more properly, the Taff 
Vechan—reservoir is constructed, and if 3 million gallons of water are 
delivered daily, the Corporation will derive a revenue of £11,406 per 
annum; while if the whole quantity were delivered the revenue would 
amount to £34,218. The cost of all the works necessary to construct 
a reservoir, with pipes capable of delivering 10 million gallons per 
day, is estimated to be £350,090. The cost of up-keep and mainten- 
ance, rates and taxes, repayment of capital, and interest is estimated to 
amount to less than £20,000 a year. There would be a considerable 
profit to the Corporation if the figures should eventually be found to 
be in accordance with the estimates; but the Corporation will incur 
the risk of an enormous sum in the construction ot the reservoir, and 
they should be entitled to some recompense. It is argued, moreover, 
that if the Mertbyr Corporation allow any other authority to step in 
and construct a reservoir at Pontsticill, they would have to face very 
considerable difficulties in the event of the millowners demanding the 
repair of the Pentwyn dam. If in such circumstances the Corporation 
erected a new embankment above Pentwyn, they would not be able to 
build it sufficiently large to yield them anything but a loss, without 
interfering with the supply of water to the other authority’s reservoir 
at Pontsticill. What has now been agreed upon has made the forma- 
tion of a Water Board for the county a possibility. Water cannot be 
impounded more cheaply in South Wales that it can in Taff Vechan; 
and the quality of the water is soft. 





NOTES FROM SCOTLAND. 


From Our Own Correspondent. 
Saturday. 

The question of the illuminating power of the gas supplied in 
Edinburgh, and the provision of a new testing-station in the city, 
were under the consideration of a Sub-Committee of the Town Council 
last Wednesday. The Town Clerk made a statement, in which he 
pointed out that in the Act of 1888 it was provided that, six months 
after the passing of the Act, the Gas Commissioners were to name the 
place where, and the time when, the tests should be made. The places 
so named were Waterloo Place, Edinburgh, and Baltic Street, Leith. 
Some time afterwards, the Edinburgh testing-place was removed to 
New Street. When the Act was obtained for the acquisition of land 
at Granton for the new works, no alteration was made with regard to 
the testing of the quality of the gas; and at present the various testing- 
places are all at stations which had been selected independently of the 
way stated in the Act. Since the Act of 1888, the method of testing 
had been greatly improved; and yet in both Acts (subsequent) the 
old method had been retained. The Town Clerk suggested that, in 
connection with the proposed reduction of the candle power of the 
gas, if, as was stated, a lower candle power was more adaptable to 
modern fittings, and more economical for heating purposes, no oppo- 
sition should be made to the application. He also suggested that the 
candle power should be ascertained by tests taken at a testing-place 
within the area supplied, and that power should be obtained that the 
tests should be taken according to the most modern methods; and also, 
as in the Glasgow Act, that provision should be made to adopt any 
other standard recognized by the Board of Trade. The Sub-Committee 
agreed to recommend that appliances be obtained for testing the quality 
(illuminating power) both of the gas and the electric light in the city, 
to be set up in a room in the City Chambers; the testing is to be done 
by the Inspector of Gas-Meters. These recommendations are to be sub- 
mitted to the Lord Provost's Committee next week. , 

Now there is no doubt that the Corporation can establish a testing- 
place, for their own purposes, wherever they please. Any consumer 
can do this ; and the Corporation are nothing more than consumers, in 
the eye of the law. They may seek powers, in any Act of Parliament 
which they promote, to test the gas for themselves ; but it will be a new 
departure if Parliament should give them penalty clauses which would 
clash with the requirements they have already placed upon the Gas 
Commissioners. Parliamentary powers cannot be accorded. to one 
consumer to test the gas where and when he pleases, and denied to 
other consumers. The Corporation of Edinburgh are not custodians 
of the gas supply; and if they should receive the power which is sug- 
gested, it could only be in their capacity of gas consumers. Therefore 
the same power would be necessarily and concurrently conferred upon 
every other consumer ; and gas testing would be liable to be carried on 
in all sorts of places, irrespective of the conditions which are held to be 
essential. The Town Clerk’s advice is based on a firm opinion that the 
most modern methods of testing should be adopted, which points to non- 
recognition of the fact that, with the incandescent burner, illuminating 
power is not now the aim of gas producers. But whether he be right 
or wrong in his views as to gas testing, it is a satisfaction to find that 
the Sub-Committee—upon whose initiative does not appear—have in- 
cluded in their recommendation the proposal that the illuminating 
power of the electric light supplied should also be tested. I have 
always regarded it as an anomaly that, whereas suppliers of gas should 
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be rigidly tied down to supplying an article of a certain illuminating 
power, suppliers of electricity should be allowed to give as much or as 
littlelight as they please. Electriccurrent, applied to lighting, gives the 
same illuminating power at all times, if sufficient current be provided. 
If there is not current, the light is not obtained. Electric light con- 
sumers have the remedy in their own hands; they can take the light 
or leave it, as they choose. The transaction isa commercial one. The 
suppliers are not bound to give a certain light, and the consumers are 
free to take it if it suits them, or to decline to take it if they are not 
satisfied with it. Gas suppliers have not the same freedom. They 
cannot say: “ Here is the light we supply. If you are pleased with it, 
we will be glad to give it to you; but if you are not pleased with it, you 
must find light elsewhere.’’ They are tied down, in the alleged in- 
terest of the public, to supply a determined standard of light, and are 
subject to penalty if they donot. The question may be asked : If free- 
dom be given in the one case, why not in the other? This Sub- 
Committee of the Corporation of Edinburgh seem to have some glim- 
mering of reason upon this phase of the supply of artificial light to the 
community. If they obtain the powers which are suggested, and 
exercise them, they may secure results which will open the eyes of the 
community, and may possibly startle them, but which will certainly 
not be derogatory to the gas supply. But in this matter of testing the 
illuminating power of electricity, the Corporation are not in the same 
position as they are with reference to gas. They are themselves the 
suppliers of electric light. While they have, as yet, no locus standi in 
the matter of gas supply, they, and they alone, are responsible for the 
illuminating power of the electric light; and if they should obtain 
power to test it, and it should be found to be deficient, they would 
themselves have to bear the odium of not furnishing a service they 
were professing to give—probably to pay a penalty for their default— 
and, verily, their last condition would be worse than the first. 

We had this afternoon a very useful visit by the members of the 
Western District of the Scottish Junior Gas Association to Tradeston 
Gas-Works, Glasgow, and a very fine attendance of the members. A 
description of the works is given in another column. They are a 
pointed illustration of the mutation of things in this world. Not 
very many years ago, they were the “crack” gas-works in Glasgow— 
having, upon reconstruction by the late Mr. W. Foulis, superseded the 
Dalmarnock works in this position. They only held it for a year or 
two, however, the extension of the Dawsholm works having placed 
them first. Now, for over three years, Dawsholm has been eclipsed 
by Provan. Tradeston is, in some respects, antiquated. It wasthere, 
however, that Mr. Foulis first put to the test his stoking machinery, 
which has attained such popularity among gas managers. It is one of 
the wonders of the Tradeston works that they were reconstructed with 
the intention of their being wrought by hand labour, and were so at 
first, but that when machinery was thought of it was found that there 
was sufficient room in the retort-house for it. It almost looksas if Mr. 
Foulis had a presentiment of the coming of machinery, and had pre- 
pared for its introduction. At all events, the retort-house is a palatial 
one, when compared with some which have been erected since. The 
works now fully occupy the site, leaving no room forextensions. They 
are not easy to operate (being cut in two by the main line of a railway, 
while the levels are not all that could be desired) ; but the disadvantages 
are not sufficient to prevent the Manager (Mr. A. Smith) from producing 
results which compare well with the other gas-works of the Corporation. 
In fact, to use Mr. Smith’s own expression, that which is looked upon 
as a disadvantage is sometimes not so, but may really be a help to the 
manager, according to the way he works. It was in the Tradeston 
works that the diabolical attempt was made, in 1882, to plunge Glasgow 
into darkness by the blowing up of a gasholder with dynamite. The 
visitors were shown the spot where the deed was committed; but no 
trace of it is to be seen, though some of the patches upon other parts 
of the holder are visible. Mr. W. Glen, the foreman in the works, has 
a vivid recollection of that night. He tells of how he was set to the 
work of flooding the broken gas-main; the fear being that air would 
get into other parts of the plant and be the occasion of serious disaster. 
The work—a fearsome one—was successfully accomplished ; but it is 
impossible, Mr. Glen states, for anyone who saw it to forget the awful 
sight of the burning oil and tar which were on the surface of the water 
in the tank. The broad expanse of the tank was a mass of flame, and 
nothing could be done to extinguish it, so it burnt out; but it took six 
or seven hours todoso. Perhaps the most wonderful part of the story 
is that one of the dynamitards is now employed in the works. 

In the Greenock Town Council this week, the Gas Committee, by 
a majority, recommended that coke be not given to persons who 
may be in necessitous circumstances. The counter-proposal was that 
coke be sold to needy people at the price of 1d. per half bag. Mr. 
Forbes, the Convener of the Committee, explained that they had no 
coke to spare, but that, as a matter of fact, they could not supply the 
demand, as they had contracts to fulfil. The recommendation of the 
Committee was adopted by twelve votes to nine. Mr. Mitchell called 
attention to the number of stokers employed in the works at Inch- 
green. There were now, he said, 25; and it was quite a common 
thing, before they had the stoking machinery, to have 45 or more. 
The wages paid to stokers in 1901—which might be said to be the last 
year when the stoking machinery was allowed to stand idle—were 
£3755; and in the year ending Dec. 31 last, they amounted to £1869, or 
a saving of £1886 by the introduction of stoking machinery. Bailie 
Bayley congratulated Mr. Mitchell on the success which had attended 
the introduction of the machinery. The smaller amount paid in 
stokers’ wages is, however, scarcely a sufficient view to take, if the 
object be to make out that stoking machinery effects a saving in work- 
ing costs, because stokers require no capital outlay, upon which interest 
has to be paid. There is also no depreciation to be allowed upon 
stokers, nor outlay for repairs. The subject requires to be looked at 
more deeply than Mr. Mitchell does. 

The report of the Gas Committee, submitted at the last meeting of 
the Arbroath Town Council, stated that at a meeting of the Committee 
on Nov. 14, the Clerk presented the report by Professor Sutherland, 
of the University College, Dundee, and Dr. J. Keith Anderson, of 
Arbroath, of the post-mortem examination made by them upon the 
body of the late Mr. George Christie, and it was read; and the Com- 
mittee resumed consideration of the communication from the firm of 





Law Agents intimating claims made against the Corporation in respect 
of their alleged responsibility for the consequences of the explosion at 
the gas-works on the morning of Sept. 27. The Committee, after con- 
sideration, agreed to remit to Provost Alexander, the Convener (Bailie 
Smith), and the Town Clerk, as a Committee, to ascertain if an arrange- 
ment could be made for the settlement of the claims without admitting 
liability. The Town Clerk reported that he had made inquiry as to 
the rate at which the Corporation could be insured against third party 
risks ; and that it did not appear that unlimited liability was a risk 
which any of the Insurance Companies would accept. He had received 
a quotation for insurance covering a loss of £5000 in one year, or 
£2500 to cover the loss on any one accident, at the rate of £4 
per 1000 of the population. The Committee were disposed to con- 
sider that it would be more advantageous that the Corporation should 
institute a fire insurance fund, than that they should pay any such 
premium as was implied by a rate of £4 per 1000 of the population ; 
but as the Manager informed the Committee that he had heard of a 
case where an insurance of this kind was effected at a very moderate 
rate, it was remitted to him to obtain particulars. The Manager re- 
ported to the Committee, in accordance with the remit made to bim, 
in October last, in regard to specifying a special price to be charged for 
gas used in engines, that he found only one consumer had used more 
than 250,000 cubic feet in an engine during the year. Another firm 
had, however, decided to add another engine of 15 H.P. to their plant ; 
and they expected to use about 300,000 feet per annum. A special re- 
duction in the price of gas for power to consumers of over 250,000 feet 
a year would therefore apply to two consumers only; and if a special 
rate for gas used for any trade purpose were adopted, complication was 
likely to arise. After conferring with the Convener, he suggested that 
any concession to be made should be only to large consumers. The 
Committee resolved that a rebate or allowance should be made for all 
gas consumed in engines, up to 250,000 cubic feet per annum, of 24d. 
per 1000 feet—being the same as at present; and that each 1000 feet 
above 250,000 feet should be subject to e rebate of 5d. The Committee 
reserved for further consideration what rebate should be allowed for 
gas consumed with bunsen burners or for lighting. The Committee 
reported that, in their opinion, the claims by Mrs. Christie and 
family were of such a nature, as regarded amount and otherwise, that 
it would be advisable to have the opinion of eminent Counsel as to the 
extent of their liability before moving further in the matter. The 
adoption of these recommendations was unanimously agreed to. 

A vigilant newspaper representative has discovered, and published 
the information, that the Commercial Section of the North British 
Association of Gas Managers (North-Eastern District) met at Cowden- 
beath on Wednesday of this week ; and that, after discussing matters 
relating to the industry, they visited the local gas-works, and made an 
inspection of the spiral-guided holder and the coal and coke handling 
plant, which the Gas Company were congratulated upon having. 

Following, it is reported, a demonstration given by a petrol gas 
company in the Town Hall of Lochmaben the other night, the intro- 
duction of petrol gas into the burgh is to be fully considered. It was 
agreed that the hall was better lighted than it had ever been by coal 
gas. Provost Halliday remarked that Lochmaben and similar places 
could not supply coal gas at a price that would pay for its production ; 
and therefore they were forced to turn to a light which could be made 
cheaper, and supplied to the community at something like the cost of 
lighting in the larger towns. Now, thereis a good deal of the peradven- 
ture in this. There is no doubt that petrol gas, of high illuminating 
power, can be produced at a cheap rate; but what of its distribution 
by means of old pipes? For mansion houses, or clusters of houses, 
where every joint in the piping is perfect, it might be distributed with- 
out trouble; but in towns like Lochmaben, which has greatly decayed 
itself (the Gas Company following its fortunes), the presumption is that 
the distributing system is very much out of order. If this were the 
case, so much of the gas would be lost that the price to the consumer 
would not, in all probability, be very much less than that of coal gas. 
This view leaves out of account the carrying power of petrol gas, upon 
which there might be trouble, 





Prepayment Meter Considerations. 


Writing to the ‘‘ Birmingham Daily Mail’’ on the subject of prepay- 
ment meters, Mr. C. L. Benbow says it is high time the Corporation 
took up the question of gas-meter thefts. He continues: ‘ While the 
loss does not fall upon their shoulders, they appear to treat it ina very 
apathetic manner, instead of taking steps to protect the interests of 
their customers. These meters will always be easy prey to thieves so 
long as they are fixed in places where they are usually inadequately 
protected. It has occurred to me that the objects of the thieves might 
be defeated in a very simple manner; and I: make the following 
suggestion, in the hope that it may commend itself to the proper autho- 
rities—viz., to provide prepayment meters with a detachable lock-up 
box, which could he slipped into the meter by the consumer when 
inserting pennies, and afterwards removed toa place of safety in the 
house. These boxes could be constructed in such a manner that the 
coins would drop in and yet could not be easily extracted. In fact, it 
would not be to the interests of the consumer to extract them, seeing 
that he would have to refund the money when the inspector called. 
There is another point in connection with this system which I consider 
requires adjustment. A man who has used aslot meter fora number of 
years has, undoubtedly, if he be an average consumer, more than paid 
the value of the stove and fittings loaned by the Corporation in the 
extra price paid for gas; and yet he is in no better a position than one 
who may start the system to-morrow. Could nota sliding-scale of feet 
of gas per penny be formulated, whereby an old consumer might be 
given advantage, which I think is his due.” 





Proposed Gas-Works Purchase at Chapel-en-le-Frith. — The 
Chapel-en-le-Frith District Council have decided to seek power to 
enable them to purchase the local gas-works, and to make and sell gas 
in the Chapel-en-le-Frith, Chinley, and Bugsworth district. 
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CURRENT SALES OF GAS PRODUCTS. 


Sulphate of Ammonia. Lavasnodt., Ja. 25. 


Without any special feature, the market has been firm, with a 
hardening tendency towards the close. Fresh orders from abroad have 
not come forward freely, and the extra demand has been for complet- 
ing the covering of the month’s contracts. The closing quotations are 
{11 17s. 6d. to £11 18s. od. per ton f.0.b. Hull, £11 18s. gd. to £12 per 
ton f.o.b. Liverpool, and £12 2s. 6d. per tonf.o.b. Leith. The torward 
position has also received more alteration, but, buyers being unwilling 
to pay any substantial premium on spot values, actual business has 
been limited. £12 per ton has, however, been paid, f.0.b. good port, 
for delivery over the summer months. 


Nitrate of Soda. 


This article remains quiet at 11s. 14d. per cwt. for 95 per cent., 
and 11s. 44d. for refined quality ; and these prices would be accepted 
for delivery over the spring months. 


Tar Products. Lonpon, Jav. 27. 


The markets were practically unchanged during the past week— 
still remaining dull in most cases. Pitch is very quiet for prompt 
delivery. Business has again been done in the best makes upon the 
east coast at 20s. Continental consumers appear willing to consider 
business only for next season, but refuse to offer prices which are any 
inducement to sellers. Creosote is steady. For immediate delivery in 
London reasonable figures would be accepted ; but for some period 
ahead makers have been offered good prices. Benzol, 90 per cent., is 
about the same. Business has been done in London at 8d. ; and in 
the North at 83d. Benzol 50 90 per cent. and toluol are still quiet. 
Solvent naphtha continues to decline. Very low figures are said to 
have been accepted in the North; while business is reported at under 
11d. in London. High-flash naphtha continues easy. Carbolic acid is 
neglected. Continental consumers refuse to offer more than ts. 63d. 
for 60’s on the east coast. In crystals, business has been done at very 
low figures. Creosote salts and naphthalene continue firm. 

The average values during the week were: Tar, 13s. to 17s., 
ex works. Pitch, London, 20s. 6d. to 21s.; east coast, 19s. 6d. to 
20s.; west coast, 18s. 6d. to 2o0s., f.a.s.; Benzol, 90 per cent., casks 
included, North 8d. to 8}d., London 8$d.; 50-90 per cent., casks in- 
cluded, North 8d. to 8}d., London 8}d. to 84d. Toluol, casks included, 
North 93d. to 94d., London g4d. to 10d. Crude naphtha, in bulk, 
North 34d. to 3%d., London 33d. to 4d.; solvent naphtha, casks in- 
cluded, North 94d. to 10d., London 1ogd. to 11d. ; heavy naphtha, 
casks included, North 10d. to 1o4d., London 104d. to 114d. Creosote, 
in bulk, London 23d. to 23d., North 24d. to 28d. Heavy oils, in bulk, 
3d. to 34d. Carbolic acid, 60 per cent., casks included, east coast 
Is. 63d. to 1s. 7}d., west coast 1s. 6}d. to 1s. 63d. Naphthalene, 
£6 tos. to £10 10s. ; salts, 45s. to 47s. 6d., packages included and f.o.b. 
Anthracene, ‘‘A” quality, 14d. to 17d. per unit, packages included 
and delivered. 


Sulphate of Ammonia. 


This article is steady ; and the firm tone continues. The principal 
London Gas Companies still quote £12 5s.; but outside makes are 
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purchasable at £11 17s. 6d., though one of the very best was sold at 
£12 upon Beckton terms. In Hull, business has been done at 
£11 18s. 9d. for a good make. In Liverpool, business is reported at 
£12. In Leith, buyers refuse to offer over £12 2s. 6d.; but makers 
have very little to spare, and are independent. 





COAL TRADE REPORTS. 


Lancashire Coal Trade. 


The elements, and the generally satisfactory condition of the staple 
trades, continue to favour the coal trade of this part of the country. 
Reports from collieries in the Manchester and surrounding districts 
are uniformly on the side of ample business. Orders come in so fast 
that customers may be said to be clamouring for coal, and have 
some difficulty in getting their demands supplied. Engine fuel in par- 
ticular is most urgently required. The prices remain unchanged in all 
sections on the basis of the September fixtures. 

Northern Coal Trade. 


There has been a strong demand for some kinds of coal, but 
for others the inquiry shows the dulness that is usual at this season, 
when the northern navigations are closed. Steam coal is naturally 
most affected ; and the prices this week are occasionally lower. Best 
Northumbrians are from 12s. 6d. to 12s. gd. per ton f.o.b., second- 
class steams from 11s. 9d. to 12s., and steam smalls from 6s. 6d. to 7s. 
The collieries are rather unequally situated ; some having orders well 
booked into next month, and others being not so well placed. In the 
gas coal trade, there is a fu!l inquiry, and the sterner weather, with 
some occasional fog, seems to have stimulated the consumption. For 
Durham gas coal, the prices vary with the quality, from about 12s. 3d. 
to 14s. per ton f.o.b. But a large contract for Sweden, which is 
expected to be tendered for shortly, may do something more towards 
defining the values. Coke is steady for furnace kinds; but gas coke 
seems weaker. For good gas coke, from 18s. to 18s. 6d. per ton f.o.b. 
is near the current quotation. 

According to the ‘Iron and Coal Trades Review,” the Copenhagen 
gas coal contract has been settled wholly in favour of Durham gascoals 
tor shipment and delivery over the ensuing twelve months. Londonderry 
quality for shipment from Sunderland is allotted about 60,000 tons, at 
173. od. per ton, c.i.f.; Wearmouth gets the same quantity on similar 
terms ; and Thornley is booked for 40,000 tons, Sunderland or Hartle- 
pool shipment, at 17s. 6d. Some 5200 tons of Holmside or New Pelton 
coal, for shipment trom the Tyne, are optioned at 163. 3d. per ton, c.i.f. 
The business, as usual, has been worked through the Danish Coal Com- 
pany at Copenhagen. 

Scotch Coal Trade. 


The market is reported to be quiet. There isno improvement in 
shipping ; the most that can be said of the business being that it is 
steady, with a not very brilliant outlook. The prices quoted are: Ell 
12s. 6d. to 14s. per ton f.o.b. Glasgow, splint 13s. 6d. to 14s., ard 
steam 12s. 6d. to 12s. 9d. The shipments for the week amounted to 
216,520 tons—an increase of 72,775 tons upon the previous week, but 
a decrease of 29,887 tons upon the corresponding week of last year. 
For the year to date, the total shipments have been 468,091 tons—a 
decrease of 61,919 tons upon the corresponding period of 1907. 








GAS COMPANIES’ STOCK AND SHARE LIST. 
Referred to on p. 218. 
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Cardiff Water Consumption. 


In his report for 1907, which was presented to the Cardiff Water 
Committee last week, Mr. C. H. Priestley, the Water Engineer, stated 
that during the year 12,328 drawing taps had been repaired ; and these, 
if charged for at 1s. each, would amount to a sum of £616 8s.—much 
more than the wages paid to the whole of the waste inspectors. The 
total consumption was 2,175,850,000 gallons. The average consump- 
tion per day throughout the year was 5,961,233 gallons, or 27°34 gallons 
per head per day on an estimated p>pulation of 218,000. The maxi- 
mum supply was on July 19, when 7,510,000 gallons were used, or an 
average of 34°45 gallons per head; and the minimum supply was on 
March to, when 3 942,000 gallons were used, or an average of 18°07 per 
head. The rainfall at the Beacons for the year was 86:92 inches, and 
the mean for the past 23 years was 76°06 inches; while that at Lisvane 
was 40°88 inches for the-year, and the mean for the past 44 years was 
39°33 inches. The consumption for trade and municipal purposes last 
year was about 11 gallons per head, so that the domestic consumption 
throughout the area of supply was 16 gallons per head per day, which, 
the report stated, would compare favourably with all large cities and 
towns, especially when Cardiff's excellent sanitary arrangements were 
taken into consideration, and it was remembered there was no charge 
for baths as in most places. The revenue for the year ending March 
last was £70,550, which was £3500 more than the previous year. 





Explosions in Electric Light Boxes at the West End. 


Last Sunday evening, a series of explosions occurred close to Hyde 
Park Corner, causing some damage. The area affected was Hamilton 
Place (the short thoroughfare which runs froin Piccadilly into Park 
Lane), and for a time considerable excitement prevailed, as the police 
formed a cordon across the street, and diverted the omnibus and other 
traffic which customairly passes this way to the Marble Arch. It 
appears that a short-circuit in the switch in an electric distributing-box 
first caused a slight fireat No. 2 Hamilton Place. The alarm was given 
directly the report was heard, and a Superintendent of Police from 
Manchester Square arrived with the men from his station, who did all 
that was necessary by the use of a first-aid appliance. Before the fire- 
men had made preparations for leaving, a second and more serious ex- 
plosion occurred under the pavement immediately outside the mansion 
of Mr. Leopold de Rothschild. A manhole cover was blown out, and 
the force spent itself in wrecking a portion of the doors and windows in 
the basement of the house ; but, fortunately, no case of personal injury 
occurred. Shortly afterwards a third explosion took place at an inter- 
mediate manhole, from which a tongue of flame shot into the air to 
a height of a dozen feet or more. There were also indications of a fire 
at a manhole on the other side of the road; but this did not prove to 
be serious. The electric current was at once cut off, the result of 
which proceeding was the extinction of all the lamps in Hamilton Place, 
while the men were examining and testing the street manholes. 





Gas Supply for Lyndhurst. 

The Directors of the Southampton Gas Company have resolved to 
lay mains to supply Lyndhurst with gas, as soon as may be practicable 
after they have obtained a suitable site for the erection of the necessary 
distributing holder. The price of the gas supplied to the ordinary con- 
sumers in the Lyndhurst district will be 4s. 6d. per 1000 cubic feet. 
Negotiations for the purchase of a suitable piece of land have been in 
progress for some time; but obstacles have hitherto prevented the 
purchase being completed. Renewed efforts are, however, now being 
made in other directions to surmount the difficulty. The scheme will 
require the laying by the Company of a trunk main 6 miles long, with- 
out taking into account the necessary side street mains. The proposal 
to charge 4s. 6d. per 1000 cubic feet has caused some of the inhabitants 
to regard the matter unfavourably. 


— 


Bursting of the Plymouth Water-Main. 


The wisdom of the policy pursued by the Plymouth Corporation in 
deciding to duplicate the trunk main on which the supply of water to 
the town depends was demonstrated during the recent frost. On the 
6th inst., when the Devonport leat was frozen up, and the borough as 
well as Plymouth was drawing upon the Plymouth water supply, the 
trunk main burst at Roborough, some 4 or 5 miles from the two towns. 
In consequence of this, thesupply to Devonport had to be discontinued, 
and Plymouthitself was threatened with a shortage of water. Until steps 
could be taken to replace the fractured main, water was sent through 
it ; and though the loss by leakage was great, some of the water reached 
the service reservoirs. At the same time, water was also sent through 
the leat, which had been disused for twenty years, and leaked very 
badly, but which it was hoped to make available if other means of 
supply failed. By the rrth inst., it was found possible to take in hand 
the repair of the broken pipe; and the supply was then continued. 
Referring to the matter at a meeting of the Plymouth Town Council, 
Mr. Tozer (the Chairman of the Water-Works Committee) said that 
the duplication of the mains which was in progress had not begun a 
moment too soon. The service reservoir at Hartley contained, at 
most, not more than thirty hours’ supply for the town, and none 
which could be supplied to customers of the Corporation in outlying 
districts. Mr. Tozer added that, owing to the exceptionally low price 
of iron pipes, the Engineer (Mr. F. Howarth) estimated that the cost 
of duplicating the maia would be £13,317, instead of £15,500, which 
was asked for originally. 





os 





The Incandescent Supply Agency, Limited, has been registered in 
Edinburgh with a capital of £3000, in £1 shares, to carry on, in the 
United Kingdom or elsewhere, the business of manufacturers of, agents 
for, and dealers in, gas and electric light fittings, or other accessories, 
novelties for illumination, &c. 
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The Greenwich Boiler Explosion. 


Rather more than a year ago, a terrible explosion occurred at the 
generating station of the South Metropolitan Electric Lightand Power 
Company at Greenwich, resulting in the destruction of the building 
and machinery, and involving the loss of two lives, besides injuries to 
several men. The station is in proximity to the works of the South 
Metropolitan Gas Company, and a singularly narrow escape was ex- 
perienced by a number of men working on the premises. They were 
standing close by the wall when the explosion occurred, and all ran 
from the spot as fast as they could. In a few seconds the wall was 
hurled down by the force of a thermal storage drum, which, after pass- 
ing through three brick walls (the third being 2 feet thick), fell within 
a few feet of the m2n on the Gas Company’s premises, 95 yards distant 
from the origin of the explosion. An inquiry into the matter has been 
conducted, on behalf of the Board of Trade, by Mr. A. A. Hudson, 
Barrister-at-Law, and Mr. J. H. Hallet, Consulting Engineer, who last 
Wednesday delivered their judgment. They found that the plate was 
of good normal quality, but that a drum had been supplied with a 
defective end plate, which was injured by rough handling due to bad 
workmanship. The firm who made the plate were exonerated ; but the 
suppliers of the drum, as well as their Manager, were held responsible, 
and were ordered to pay £400 and £50 respectively towards the costs 
and expenses of the inquiry. There was no suggestion of responsibility 
against the Electric Lighting Company; but their Chief and Resident 
Engineers were considered blameworthy, and were ordered to pay £50 
and £30. . The Commissioners concluded their report by stating that 
nothing had occurred during the inquiry to throw any doubt upon the 
safety of thermal storage drums. 


-_ 





Belfast Gas- Works Extension Scheme.—The business on the agenda 
at the last meeting in committee of the Belfast City Council included 
the consideration of the proposed appropriation of a portion of the 
Ormeau Park for the purpose of an extension of the gas-works; but Mr. 
J. A. Doran, the Chairman of the Gas Committee, said he had not yet 
been supplied with all the information he required to enable him to 
make his introductory statement, and, in addition, five new members 
of the Corporation had been added to his Committee since the munici- 
pal elections. Under these circumstances he asked the Council to 
postpone consideration of the matter to a later date, in order that he 
and the reconstituted Committee might have an opportunity of dis- 
cussing the points at issue. It wasa matter of such serious importance, 
that he thought it was only fair they should have the chance of con- 
ferring together and coming to some conclusion before the question was 
discussed by the Council. Ultimately, the following resolution was 
passed: ‘That when the Gas Committee have a definite scheme pre- 
pared, a special meeting of the Council be called to discuss the proposed 
extension of the gas-works; and that Standing Order No. 14, dealing 
with the duration of speeches, be suspended for that occasion.” 


Disputed Meter Registration. 


At the Edmonton County Court last Wednesday, before His Honour 
Judge Tindal Atkinson, the Eafizld Gas Company sued a dairyman 
named Peck, of Bush Hill Park, for £4 163. 44. for gas supplied during 
the quarter ended the 21st of March last. Defendant disputed the 
accuracy of his meter, and paid £2 1s. 91. into Court. Mc. Windsor, 
who appeared for the Company, gave the figures of the quantity of gas 
consumed by the defendant during the year ended September last as 
follows: September to December, 1906, 4100 cubic feet; December to 
March, 28,890 cubic feet; March to June, 6200 cubic feet; June to 
September, 6700 cubic feet. It was the great difference between the 
figures for the second quarter and those for the other quarters that led 
the defendant to question whether or not the meter was correct. He 
had, however, refused an offer to have the meter tested. John Foster, 
the Company’s index taker, said he noticed the additional quantity of 
gas recorded for the December to March quarter, and reported it to 
the Company, and the meter was removed. Alexander Woodfield, the 
collector, said the Company offered to have the meter tested at the 
London County Council’s station, if the defendant would contribute 
2s. 6d. towards the cost—the amount to be refunded if the meter were 
found to be faulty; but he would not agree to this. Mr. W. Thomas, 
the Chief Inspector, said that immediately after the meter was taken 
from the defendant’s premises it was tested in the Company's shop, 
and found to be correct; and it was then fixed in the house of another 
consumer. The defendant said that never before or since that quarter 
had the meter registered so large a consumption of gas. His Honour 
gave judgment for the Company. 





Blowing Out the Gas.—A young servant was found dead at her 
employer's house last week, as the result of coal-gas poisoning. The 
evidence at the inquest showed that the girl had only entered service 
the previous day. Her mistress, knowing she had had no previous 
experience with gas, showed her how to turn it out; but on waking in 
the morning, the mistress noticed a strong smell of gas, and going to 
the girl’s room found the gas out, but turned fullon. She said her 
belief was that the girl had blown the gas out. A verdict of “ Acci- 
dental death ” was returned. 


A Water Scheme to be Suggested for Diss.—A short time ago, 
the Diss Urban District Council unanimously declined an offer made 
on behalf of a Company to lay mains in the public roads for the 
purpose of providing a water supply; but the need for asupply of some 
sort seems to be now generally recognized, for they have themselves 
decided to engage an Engineer to advise them as to a scheme, and 
the probable cost. It appears that on this occasion the question came 
up for consideration consequent upon the presentation of an influenti- 
ally-signed memorial urging the Council to provide a supply. It was 
stated in the Council that many houses were without any water at all; 








while in others the supply was of a questionable character. 
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Sale of Shares.—At Camborne last Tuesday, 65 “B” shares of 
£10 each, fully paid, in the Camborne Water Company were sold by 
auction at from {12 17s. 6d. to £13 each. On the same occasion, two 
4 per cent. debentures of {100 each in the Camborne Gas Company 
were disposed of at par; while ten shares in the Company realized 
£5 6s. 3d., and ten £5 shares, £4 ros. paid, inthe Hayle Gas Company, 
tetched £4 8s. 9d. each. 


Death in the Sheffield Gas Office.—Last Wednesday, at the Gas 
Offices, Commercial Street, Sheffield, Mr. Wilfred Hayes, the Chief 
Clerk of the Fittings Department, fell dead while conversing with a 
fellow clerk. He had been in poor health for some time; but that 
morning he said that he was much better. However, he suddenly 
collapsed ; and before medical aid could be summoned, death took 
place. Mr. Hayes had been in the service of the Company for a con- 
siderable number of years. 


Glastonbury Gas and Water Supply.—A Local Government Board 
inquiry has been held at Glastonbury with reference to an application 
by the Town Council for sanction to borrow £3000 for the gas under- 
taking and {1000 for the water-works. The Gas Manager (Mr. D. E. 
Garlick) explained that, of the former amount, £1500 was for mains 
and {1000 for cookers and meters. The loan for the water-works 
is needed for an extension of the high-level main from Northover to 
Beckery, and other purposes. 


Street Lighting in Newcastle.—The Lamp Inspector for the New- 
castle-on-Tyne Corporation (Mr. George Lamb) estimates the cost of 
public lighting for the ensuing year as follows: For gas lighting, 
£23,486 11s.; for electric lighting, £6036 13s.—total, £29,523 45.,-as 
against £28,261 10s. for the previous year. It is proposed to erect 
495 new !amps ; making a total of 10,842 lamps, including 870 electric 
lights. Last year the number of gas-lamps was 9813, and of electric 
lights 837, or a total of 10,650. 


Use of Lead Pipes with Soft Water Supplies.—The “ Medical 
Press,” commenting on the recent death from lead poisoning at 
Ravensthorpe (ante, p. 120) says: “ Yorkshire figures largely in the 
history of lead-poisoning from drinking water; and it is difficult to 
understand how anysanitary authority alive to its responsibilities could 
permit the use of lead pipes for a moorland water supply. We are 
quite of opinion that the Legislature would be justified in putting an 
end to the practice once and forall. Possibly the day may come when 
lead will be excluded from all contact with drinking water.” 


Fresh Issues of Capital.—Our readers will see, from announce- 
ments appearing elsewhere, that Mr. Alfred Richards will resume next 
Tuesday, at the Mart, Tokenhouse Yard, his sales of stocks and shares 
of gas and water companies. On this occasion, he will offer, by order 
of the respective directors, a new issue of 350 {10 preference shares 
(5 per cent.) and a like number of ordinary {10 shares (7 per cent.) in 
the Aldershot Gas and Water Company; and {5000 of ‘‘C” capital 


(7 per cent.) of the Chichester Gas Company. The sale will include | 








£809 of consolidated ordinary ‘‘A’’ stock of the Brighton and Hove | 


General Gas Company, which Mr. Richards will submit for competi- 
tion under instructions from Trustees. 


Lamplighters’ Wages at Bradford.—A minute of the Gas Com- 
mittee refusing an advance of wages to the lamplighters has been 
referred back to them by the City Council; the argument for this 
course being that it was seven years since they had had an increase, 
and during this period the price of commodities had gone up 16 per 
cent. On the other hand, however, it was pointed out by Mr. Geldard, 
Chairman of the Committee, that the lamplighters worked from 42 to 
47 hours a week ; received wages of 24s.—some of them getting 25s. ; 
had a topcoat supplied; and got ten days’ holiday, for which they 
were paid. They could still earn money at window cleaning ; and it 
was ‘“‘all bosh” to suggest that they could not get proper sleep. 


Progress of the Lancaster Gas Undertaking.—As evidence of 
the success of the Lancaster gas undertaking since it has been in the 
hands of the Corporation, it may be mentioned that the works were 
purchased in 1880 at a cost of £90,000, and that the total expenditure 
up to date has been £138,849. A sum of £29,531 has been credited to 
the redemption account ; and £10,057 to the reserve fund. The capital 
debt was increased by the conversion of 4 per cent. irredeemable stock 
into 3 per cent. redeemable stock, and the erection of an additional 
tank and gasholder. Other plant has been paid for out of surplus 
profits or charged to the revenue account. The coal carbonized in 
1880 was 4928 tons, and the quantity of gas manufactured was about 
51 million cubic feet. Last year 20,470 tons of coal were carbonized, 
and 206 million cubic feet of gas made. The price in 1880 was 4s. 6d. 
per 1000 cubic feet, whereas now it is 2s. for private lighting, and 
from ts. 6d. to 1s. 11d. for motive power. No charge is made for gas 
used for the public lighting, and meter-rents have been abolished since 
1889. The Gas Engineer to the Corporation (Mr. Charles Armitage) 
has been chiefly responsible for the excellent progress made. 


Gas v. Electricity for School Lighting.—The Chertsey School 
Managers have come to a wise decision on the matter of lighting. 
At a special meeting, the question of the supply of electricity to the 
new schools had been raised; the Woking Electric Supply Company, 
having given an undertaking to extend their mains to the town in six 
months. The Clerk at last week’s meeting read two letters from the 
architects dealing with the matter. They said that the cost of the 
installation of electricity was estimated at £150, and of gas at £112; 
while the cost of consumption was in proportion of 27 to 15 in favour 
of gas. They added, however, that if the teachers and caretaker could 
be got to carefully attend to the switching off of electricity, this method 
of lighting should not prove very much dearer than gas. Mr. H. J. 
Hamilton, the Manager to the Chertsey Gas Company, wrote stating 
that the Company were adding a high-pressure plant to their works, 
and that he should be pleased to show what could be done by inverted 
burners. Mr. White, the Clerk of the Works for the new schools, 
expressed the opinion that the modern method of lighting by gas was 
softer and better for the eyes than electricity. After further discus- 
sion, it was decided to ask the County Council to instal gas throughout 
the schools. 
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Woolmer and District Gas Supply.—The Headley (Hants) Parish 
Council have assented to the Provisional Order which has been applied 
for to sanction the establishment of gas-works at Woolmer, provided 
that the road lighting in the military camp is defrayed by the Govern- 
ment ; and the promoter’s Solicitor (Mr. Downie) has promised that a 
clause to this effect shall be inserted in the Order. The parishes of 
Alton, Selborne, and Kingsley have also approved of the scheme. 


Portadown and Banbridge Water Supply.—Mr. P. C. Cowan 
has held a Local Government Board inquiry at Portadown regard- 
ing an application made by the Portadown and Banbridge Joint Water 
Board for a supplemental loan of £8000 to complete the scheme for 
supplying both towns with water from the Mourne Mountains. A 
sum of £70,000 has already been sanctioned for carrying out the works. 
In the course of the proceedings, the Inspector said he thought the 
Board had done very well; they had good works, and an excellent 
water supply. He understood that the people were delighted with the 
water; and in his opinion it was one of the best schemes in Ireland. 


Consumption of Water in Manchester.—The average quantity of 
water supplied per day last year in Manchester was 38,337,116 gallons. 
Of this, 21,273,143 gallons came from Longdendale and 17,063,973 
gallons from Thirlmere. In 1906, the daily supply averaged 37,016,113 
gallons. Ten years ago, the figures were 28,812,954 gallons; while in 
1855 the average per day was only 8,078,152 gallons. The average 
rainfall at Thirlmere was slightly above the average of the past 31 years; 
being 87'2 inches, against 86°6 inches. In some of the gathering- 
grounds, the fall was exceptionally heavy ; and in one case—Ullscarf— 
it reached 107'2 inches. Last year’s average was 3 inches more than 
in 1906, and was the highest since 1903, when it was 127°4 inches, 


Visit of Edinburgh Water Trustees to Tonbridge.—Last Wednes- 
day, a deputation composed of members of the Edinburgh and District 
Water Trust visited Tonbridge in order to inspect and inquire into the 
working of the new mechanical filtration plant, under the patent of 
Messrs. Bell Bros., recently put down by the Water Company. The 
deputation were given a very hearty welcome by the Chairman (Mr. J. 
Fagg) and the Directors ; and they all showed a keen interest in, and 
appreciation of, the working and washing-out arrangements, and the 
detailed description of the plant’s capabilities by the Engineer and 
Manager (Mr. James Lees) and Mr. Bell. After partaking of light 
refreshments provided by the Directors, Bailie Forest, in the name 
of the deputation, thanked them for theirkind welcome. He remarked 
that in Edinburgh they brought water from a distance of 40 miles 
into the city, and their filtration system was not able to cope with the 
greater quantities they now obtained ; and their desire was to introduce 
filter-beds and move with the times. He personally was, and he 
believed his colleagues all were, delighted that they came to Ton- 
bridge, because they had been afforded the opportunity of seeing Mr. 
Bell’s filters ; and the condition of the water was very conclusive proof 
of their usefulness. In conclusion, he expressed the hope that they 
would have every prosperity with their scheme in Tonbridge, and in 
the town generally. 


Gas Consumption in Scarborough.—The annual tea and concert 
of the men employed by the Scarborough Gas Company took placeat the 
Albemarle Hotel last Wednesday, under the presidency of Mr. Alexander 
Allan, the Manager and Secretary, who was supported by Alderman 
Pirie, Mr. Smith (Sub-Manager), and Mr. Atkinson (foreman). In the 
course of the evening, Mr. Allan expressed his pleasure at meeting the 
men and their wives and families. He thought the Company were 
well served by their workmen. The industry in which they were in- 
terested was progressing by leaps and bounds; and in Scarborough 
they did not lag behind. A curious fact, having regard to the bad 
season, which was generally complained of, was that in July and 
August last the largest increase in the consumption of gas in Scarborough 
was recorded ; and if visitors had not been there the gas would not 
have been used. That the gas industry was in so satisfactory a condi- 
tion was a matter of moment to the housewives present, for it meant 
that wages would be regular. Alderman Pirie remarked that such 
a gathering as the present drew masters and workers together, and 
created a good understanding. Alluding to the success of the Com- 
pany, he said he considered it was largely due to Mr. Allan and the 
staff. The concert programme, which had been arranged by Mr. 
H. H. Fenby, was judiciously varied, and it afforded much enjoy- 
ment. A pleasant entertainment was brought to a close with votes of 
thanks to the Chairman, Mr, Fenby, and those who had taken part init. 





A tender by Messrs. Willey and Co., of Exeter, for £2573, for a 
new retort-house for the Budleigh Salterton Gas Company, has been 
accepted, and progress is being made with the work. 


The Horsham Urban District Council have declined to support 
the movement initiated by the Hastings Town Council for the purpose 
of securing powers for local authorities to wire premises for electric 
light, and to supply fittings, &c., on the ground that such powers would 
interfere with private traders. 


We learn that the scheme for the improvement of the public light- 
ing of Heaton Norris is now settled, so far as the selection of the 
lanterns is concerned ; and that, in competition with five other samples 
of the best makers, the ‘‘ Caxton ’’ lantern, supplied by Mr. William 
Edgar, of Hammersmith, has been adopted. 


While Mr. W. Collins, the Porthcawl Gas Manager, was tapping 
a gas-main some days ago, he was overcome by the fumes. Artificial 
respiration was resorted to by those who were with him, and a doctor 
was summoned; and under his direction the exertions for restoring 
animation fortunately proved ultimately successful. 


Under the title of Universal Gas Methane and ‘' Buisson Hella,” 
Limited, a Company has been formed, with a capital of £600,000, in 
300,000 preference shares of £1 and 600,000 ordinary shares of Ios., 
to acquire certain inventions relating to the manufacture of mantles 
for lighting and heating by a new system known as “ Buisson Hella,”’ 
and inventions relating to various processes for the manufacture of gas 
known as gas methane, with all patents granted, or to be granted, 
therefor in England and elsewhere (except France), and to adopt an 
agreement with the Mining and Industrial Corporation, Limited. 





Now Ready, a Handsome F’Cap Volume giving a 
complete account of the 


GRANTON GAS-WORKS 


OF THE 


EDINBURGH & LEITH CORPORATIONS’ GAS COMMISSIONERS 
Their 
DESIGN, CONSTRUCTION, 
and EQUIPMENT, 


WITH 


ILLUSTRATIONS, PLATES, AND 
DETAILS OF COSTS, 


BY W. R. HERRING, M.Inst.C.E., &c. 





The volume consists of 300 pages, embellished with 228 

Photographic and other Illustrations, and 28 large folding 

Plates. In addition, the Appendices give (in full) the Speci- 

fications and detailed Schedule of Quantities of the Brick 

and Puddle Gasholder Tank and of the Four-Lift Telescc pic 
Holder at Granton. 


Bound in Cloth, price 16s, net cash, free delivery in 
United Kingdom. 





Orders may be sent through any Bookseller, 
or direct to the Publisher, 


WALTER KING, 11, Bolt Court Fleet St., London, F.C. 








A HISTORY OF THE 
INTRODUCTION OF 


GAS LIGHTING. 
BY CHARLES HUNT, M.Inst.C.E., 


Past President of the Institution of Gas Engineers. 


Author of ‘Gas Lighting,’ which forms the Third Volume oy Groves 
and Thorfe’s ‘* Chemical Technology.”’ 





As a frontispiece the book has a photographic reproduction 
of the portrait of William Murdoch in the Edinburgh Art 
Gallery. There are also portraits of the Hon. Robert Boyle, 
F.R.S., James Watt, Philippe Lebon, Frederick Albert 
Winsor, &c.; a reproduction of the picture cf ‘‘ Seientific 
Celebrities in 1800’’ in the National Portrait Gallery, in 
which James Watt, Boulton, and Wm. Murdoch are included ; 
and numerous illustrations of various apparatus used in the 
early Manufacture of Gas, with three folding plates repro- 
duced from the original drawings of Messrs. Phillips and 
Lee’s Mill and the Gas-Works erected there in 1806. In 
addition to these, there are also views of Bello Mill Cottage, 
the birthplace of Murdoch, and of the neighbourhood in and 
around Lugar. 


Price 8s. (free delivery in United Kingdom). 





WALTER KING, 11, BOLT COURT, FLEET ST., LONDON, E.C. 


Sole Agent for America: 
E. GC, Brown, ‘* Progressive Age,’’ No. 280, Broadway, New York. 
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WANTED, FOR SALE, CONTRACT, &c., ADVERTISEMENTS IN THIS WEEK’S “ JOURNAL.” 


Situations Vacant. 


ENGINEER (To ApvisE as TO Gas-Works). Lisbur 
Urban District Council. Applications by Feb. 11. 
LIGHTING SUPERINTENDENTS. 

partment. Applications by Jan. 31. 


ConTrow oF Gas LIGHTING, COOKING. AND METER 


INSTALLATIONS. No. 4901. 
Works MANAGER (TAR- eed 


Situation Wanted. 
REPRESENTATIVE. No. 4869. 
Agents Wanted. 


Water Repeciinc Paint. Lechler, Stuttgart. 


Exhibition (July 18 to 24). 
Buxton. 
tricity Works, Buxton. 


Company Meetings. 


No. 4922. 


BarwstapLte Gas Company. Barnstaple. Feb. 15 
Twelve o'clock. 

Bromiey Gas Consumers’ Company. Bromley 
Feb. 11, Six o'clock. 


ComMErRcIAL Gas COMPANY. 
Feb, 27, Twelve o'clock. 

GASLIGHT AND CoKE CoMPANY. 
Twelve o'clock. 

TOTTENHAM AND EpmMonton Gas COMPANY. 
Office. Feb. 15, Three o'clock. 


Chief Office. 


Birmingham Gas De- 


Plans, &c., from Hon. Secretaries, Elec- 


Cannon Street Hotel. 
Feb 7, 
Chief 


Stocks and Shares. 


n ALDERSHOT Gas AND WATER COMPANY. 
BRIGHTON AND Hove Gas Company. 
CHICHESTER Gas Company. Feb. 4. 


Feb. 4. 
Feb. 4. 


Feb. 20. 


TENDERS FOR 
Brass Cocks, Ironmongery, &c. 
Barrow-IN-FURNESS CORPORATION. 
Feb, 11. 
Coal. 


Broapstairs Gas Company. Tenders by Feb. 4. 


Cookers. 
BaRROW-IN-FURNESS 
Feb, 11. 
Fire Clay Goods. 


BarroOw-IN-FURNESS 
Feb. 11. 


CorPoraTION. Tenders by 


CORPORATION. 


Gasholder Renewal. 


BatLey CorporaTIoN. Tenders by Feb. 15. 





SUNDERLAND AND SouTtTH SHiELpDS Gas Company. 


Tenders by | 


Tenders by 





Grids for Purifiers. 
IsteE OF THANET Gas Company. Tenders by Feb, 6, 
Lime. 
BaRROW-IN-FURNESS CORPORATION. Tenders by 
Feb, 11, j 
Meters. 
anenae Eyes CorPoraTION. Tenders by 
eb, 11. . 
Oil. 
BarRROW-IN-FURNESS CORPORATION. ‘Tenders by 
Feb, 11. , 
Pipes, &c. 
2 -* ip ial CorporaTION. Tenders by 
| “eb, II. 
RADCLIFFE AND PILKINGTON GAs Company. Tender 
by Feb. 4. 
| Sulphuric Acid. 
BARROW-IN-FURNESS CORPORATION. Tenders by 
eb. 11, 
Tar. 
BaARROW-IN-FURNESS CorporaTion. Tenders by 
Feb, 11. a 














NOTICES TO CORRESPONDENTS, ADVE.TISERS, AND SUBSCRIBERS. 


No notice can be taken of anonymous communic 


and address of the writer; 


TERMS OF SUBSCRIPTION to the 

United Kingdom: One Year, 21s.; Half Year, 1 
Payable in advance. 
Abroad (in the Postal Union) : £1 7s. 64d., 


Subscribers who desire to avail themselves 
Subscription by paying in advance for the Y 
that this can only be done during the current 


All Communications, Remittances, &c. 


If credit is taken, the charge is 25s. a year. 


, to be addressed to 
Wa ter Kine, 11, Bott Court, FLEET STREET, LONDON, 





ations. 


* JOURNAL.” 
Os. 6d.; Quarter, 6s. 6d. 


payable in advance. 


of the reduction in the 
ear 1908, are reminded 
month. 


E.C. 








Whatever is intended for insertion in the ‘‘ JOURNAL" must be authenticated by the name 
not necessarily for publication, but as a prooy of good faith. 
COPY FOR ADVERTISEMENTS for the “JOURNAL” should be 
received at the Office NOT LATER than TWELVE O’CLOCK NOON ON 
MONDAY, to ensure inserticn in the following day’s issue. 


Orders for Alterations in, or stoppages of, PERMANENT ADVER- 
TISEMENTS should be received by the FIRST POST on SATURDAY. 


Wanted, For Sale, and Tender Advertisements, Six Lines and 
under, 3s.; each additional Line, 6d. 


Telegrams: ‘‘GASKING, LONDON." Telephone: P.O. 157la Central. 





OXIDE OF IRON. 


(Q FEnLL's OXIDE 


For GAS PURIFICATION. 
LARGEST SALE OF ANY OXIDE, 





SPENT OXIDE PURCHASED IN ANY DISTRICT. 





GAS PURIFICATION & CHEMICAL CO., LD., 
PaLMERSTON Hovse, 


Op Broap STREET, Lonpon, E.C. 


& J. BRADDOCK (Branch of Meters 
® Limited), Globe Meter Works, nme, and 
54 & 47, Westminster Bridge Road, Lonpon, S8.E 
WET AND DRY GAS- METERS, PREPAYMENT 
METERS, STATION METERS, AND GOVERNORS. 
REPAIRS RECEIVE PROMPT ATTENTION. 
Telephones: 254 Oldham, and 2412 Hop, London. 
Telegrams :— 
‘* BRappock, OLDHAM,” and ‘* METRIQUE, LONDON.” 





BENZOL 


AND 


(ABBURINE FOR GAS ENRICHING. 





ALSO 





WINKELMANN’S 
Vie "7OLCANIC” FIRE CEMENT. 


Resists 4500° Fahr. Best for GAS-WORKS. 
ANDREW STEPHENSON, 182, Palmerston House, Old 


Broad Street, London, E.C. ‘ Volcanism, London.” 


A MMONIACAL Liquor wanted. 


BROTHERTON AND Co., Ltp., Ammonia Distillers. 
Works: BrrmincHam, GLasGow, LEEDS, LIVERPOOL, 
WAKEFIELD, AND SUNDERLAND. 


ATENTS AND TRADE MARKS 


PUBLICATIONS, ‘*‘MERCHANDISE MARKS 
ACT, and Decisions thereunder,” 1s.; ‘* TRADE 
SECRETS v. PATENTS,” 6d.; ‘“*DOCTRINE of 
EQUIVALENTS, Mechanical and Chemical,’ 6d.; 
‘“* SUBJECT-MATTER of PATENTS,” 6d. 

MEWBURN, ELLIS, & PRYOR, Chartered Patent 
Agents, 70 & 72, Chancery Lane, London, W .C. Tele- 
grams: ‘‘ Patent London.” Telephone: No. 243 Holborn, 











THE KEITH LIGHT. 





4800 INSTALLATIONS NOW IN USE. 
EE illustrated advertisement in next 


week’s issue. 


JaMES KEITH AND BiackMAN Co., LtD., 27, Farring- 
don Avenue, Lonpon. E.C. 


AMMONTACAL Liquor wanted. 


CuHancek AND Huvent, Ltp., Chemical Manufac- 
turers, OLDBURY, WoRcs. 
Telegrams: ‘‘ CHEMICALS,” 


AS PLANT for Sale—I can always offer 


NEW and SECOND-HAND GAS APPARATUS, 
including Retorts and Fittings, Condensers, Exhausters, 
Scrubbers, Washers, Purifiers, Gasholders, Tanks, 
Valves, Connections, &c. Also a few COMPLETE 
WORKS. Compare Prices and Particulars before 
ordering elsewhere. 

. F, Buakevey, Gas Engineer, Thornhill, Drwssury, 








THE MAXIM PATENT CARBURETTOR. 





For Prices, &c., apply to 
THE GAS LIGHTING MPROVEMENT CO., LTD., 
7, BIsHopSGATE STREET WITHOUT, 
LONDON, E.C. 
Telegraphic Address: ‘‘Carburine, London.” 


SULPHURIC ACID. 


G PECIALLY prepared for Sulphate of 
AMMONIA Makers by 
CHANCE AND HUNT, LIMITED, 
Works: O_psury, WEDNESBURY, AND STAFFORD. 
Address Correspondence and Inquiries to OLDBURY, 
Worcs. 
Telegrams: 





‘*‘ CHEMICALS, OLDBURY.” 





DELLWIK-FLEISCHER WATER GAS. 





BLUE WATER GAS, CARBURETTED WATER 
GAS, SELF-CARBURETTING. 


OR list of towns in which Plant has 
been Installed, see advertisement in the “* JouRNAL”’ 

for Jan. 14, p. 129. 
The DeELLWIK-FLEISCHER WaTER Gas SyNDICATE, 
Belgravia Chambers, 72, Victoria Street, Westminster, 
maaniins S.W. a Address ‘‘Dellwik, London.”’ 


“VITERNUS” METALLIC PAINT FOR GAS- 
WORKS PLANT. 

OHN E. WILLIAMS AND CO., 
LOWER MOSS LANE, 
MANCHESTER, 8.W. 

Telegrams: ‘* ENAMEL.”’ National Telephone 1759, 


G ULPHURIC ACID for Sale, specially 
suitable for making Sulphate of Ammonia. 
BRoTHERTON AND Co., Ltp., Chemical Manufacturers, 

Works: BinMIncHaAM, LEEps, WAKEFIELD, and SUNDER- 

LAND, 








OXIDE OF IRON. 
(NATURAL) 


SPENT OXIDE PURCHASED. 
BALE’S FIRE CEMENT. 
PAINT FOR GAS-WORKS. 


BALE & CHURCH, 


5, CRooKED Lane, Lonpon, E.C. 


SULPHURIC ACID. 


SPECIALLY prepared for the Manu- 
facture of SULPHATE OF AMMONIA, 
SPENCER CHAPMAN & MESSEL, LTD., 
with which is amalgamated Wm. Pearce & Som, Lap. 
36, Mark Lane, Lonpon, E.C. Works: 
Telegrams: 








: SILVERTOWN. 
** HyDROCHLORIC, LONDON,” 
Telephone: 341 AVENUE. 


B* adopting Cripps’s Bye-Pass Valves 
inside your Purifiers, you can relieve the Back- 
Pressure in’ the Lower Tiers when the Purifying 
Material gets hard. They are extremely iiseful and 
economical, 
Sole Makers: C, & W. WALKER, LimiTED, Midland 
Iron-Works, Donnington, near Newport, SHROPSHIRE. 


BRISTOL RECORDING GAUGES 
AND THERMOMETERS. 











J. W. & C. J. PHILLIPS, 23, Cotrecr Hutz, 


Lonpon, E.C., and 7, ParK Square, LEEDS, 





OILS. 
EADE- KING, * ROBINSON, & CO. 


Represent the Strongest Relementions Re- 
fineries in America; also Petroleum Spirit for Gas 
Enrichment. 18, EXcHANGE STREET, MANCHESTER, and 
11, Oty Hat Street, LIvERPOOL. 


ROTHERTON & CO., LIMITED. 


Offices : Commercial Buildings, Lrrps, 
Correspondence invited. 








HYDRATED OXIDE OF IRON. 
REPARED from Pure Iron. 


Twice as Rich as Bog Ore. 
Gives no back Pressure, 
The Cheapest in the Market. 
Can be Exchanged for Spent Oxide, 
Reap Houuipay AND Sons, Ltp., HUDDERSFIELD, 





ETORT CARBON—I buy all qualities 
and Supply the Trade. 








Write V. Dasniéres, 10, St, Mary Axe, Lonpon, E.C, 
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